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THI 
DEDICATION. 
To SAMUEL GALTON, Esq. 
: DE AR Sin, 


JERMIT me to endeavour to perpetuate, as far as 
1 can, the remembrance of your valuable friend- 


5 to me (as well as that of Mrs. Galton to my wife) 
which has continued without interruption from the 


time that we became acquainted on my ſettlement at 
Birmingham. The interviews we have had at the lu- 


nar ſociely, and on other occaſions, I now look back 
upon with peculiar ſatisſaction, tho' mixed with re- 


oret. There is no lunar ſociety to which I can com- 


municate my obſervations, and from which I can re- 
ceive light in return, in this place. 


At my time of life, however, I could not expect te to 
enjoy any ſociety in this world much longer. O- 


thers, alſo, of our members muſt now be looking for- 
ward, as I do, to a ſtate of greater ſecurity and per- 
mauency than the pretent ; where no riots will ſeparate 
us again, and where we ſhall, I doubt not, reſume our 


ple: fing x purſuits, and our ſpeculations concerning the 
wonderful ſyſtem of which we are a part, and with 
more advantage and ſatisfaction than ever.“ 


There only can I have any certain proſpect of meet- 


ing with any of you. But the confident expectation 


that 


* Since this was written I have heard that one of the 


members of this ſociety, viz, Dr. Withering, is dead. 
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that I have of meeting my philoſophical and chriſtian 


friends again, is a ſource of conſolation and pleaſin 


reflection in my Preſent. ſtate of exile from them, that 
is invaluable. 


Tho compared to this, the moſt important of all 


_ ſubjects, TIfeel but little intereſt in the queſtion which, 


in this treatiſe, I bring once more before the Public; 
itt is a great latisfaction to me that, I have the lanction 
of my friends of the lunar ſociety at Birmingham 
for the doctrine maintained in this treatiſe; and 


o the advocates 


notwithſtanding the great names among 


for the new ſyſtem in other countries, as well as in 
France, there are no where to be found men of more 
knowledge, ſagacity, and cool obſervation, than in 
your body. No perſon needs to be aſhamed of being 


in an error in ſuch company. 


Aſſure them all, that I ſhall ever think of them 


with particular eſteem and affection; and if, contrary 
to my prelent expectations, there ſhould be an inter- 


val of here in this moſt diſaſtrous war, while I am a- 


ble to bear the y vOvage, I flatter myſelf with the proſ- 


pect of paying a viiit to my friends in England; and 
then I {hall certainiy take the lirſt opport!: [nity Fs at- 
tending one more of your meetings. If providence 


ade, order otherwiſe, Adieu till we meet in more fa- 


ourable nes than we can ever do at Bir- 


mingharo. 
With the e greateſt eſteem and affeQion 
I am, 
| Dear th 


' Yours Gncerchy 


J. PRIESTLEY. 
Northumberland, Feb, 1; 1809. 
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PREFACE. 


\ESIROUS of bringing the important contro- 
verſy concerning phlogiſton to a fair deceſion, I 


ſome years ago, made many. experiments with that 


view, the reſult of which appeared to myſelf favour- 


able to the diſcarded hypotheſis. Since my removal 
to America, where, after a long interruption of my 


purſuits, I found myſelf in circumſtances tolerably 


favourable to the reſumption of them, one of the firſt 
things that I did was to continue the fame reſearch, 


and many of thele new experiments being favourable 


to the old theory, 1 endeavoured in feveral publica- 


tions, eſpecially in the Medical Repoſitory printed at 
New-York, to promote the lame diſcuſſion ; ſome of 


of the articles being written in direct defence of what 


Thad advanced, and others in reply to objections ; and 


having now, I imagine, heard all that can be ur- 
ged in favour of * the new theory, from its ableſt 
advocates, both here and in Europe, and think- 


ing it far from being ſufficient for its ſupport, 1 
"republiſh in this work all that I think of importance 


in the former publications, and preſent it to the public 
| as 


| 
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as a demonſtration of the doftrine of phlogiſton. and a 
complete refatation of that of the compoſition of water, 


For, after the beſt attention that I am able to give to 


the ſubject, ſuch it apears to me. 


The refutation of a fallacious kypothetis eſpeci- 
ally one that 1s ſo fundamental as this, cannot but be 


of great importance to the future progreſs of ſcience. 
It is like taking down a falſe light, which miſleads the 
mariner, and removing a great obſticle in the path of 


true knowledge. The longer ſuch an hypotheſis has 


been received, and the more numerous and able are 


its advocates, the greater ſervice is rendered to ſcience 
by the refutation. And there is not perhaps any cx- 
ample of a philoſophical hypotheſis, ſince the revival 
of true ſcience, more generally received, or maintained 
by perlons of greater eminence, than chis of the rejec- 
tion of phlogiſton. In this country I have not heard 
of a ſingle advocate for phlogiſton. In England they 


are very few, and none of them have written any 


thing on ihe ſubject. In France there are fewer ſtill, 


and 1 in Germany I hear of no names beſides thoſe of 
Crell, Weſtrumb, Gmelin, and Mayer. No perſon, 
however, need to be aſhamed of avowing an opinion 
which kas the ſanction of ſuch names as theſe. But 
what any of them may have written in defence of 


phlogiſton is unknown to me; fo that tho' we are en 
gaged in the fame cauſe, we are unable to give the 


1 leaſt aſſiſt/nce to each other. Ok - 


Removed as I now am to ſo great a diſtance from 
the great theatre of philoſophical purſuit, and out of 
the way of early intelligence (our communications. 


with Europe being allo farther interrupted in the pre- 
ſent unſortunate ſlate of war) I neceſſarily labour under 
various and great diſadvantages. I am thankful, how- 
ever, to a kind providence for the quiet that I here en- 
joy in this remote fituation, and for ſuch means of pro- 


ſecuting my ſtudies, as, conſidering the ſtate of the 
country, 
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country, are very ample.* And 1 hope that, ak 
dering my advanced age, I ſhall be thought to have 
been tolerably aſſiduous in making ule of them. 
But my philoſophical friends muſt excuſe me if, 
without neglecting natural ſcience, I give a decided 
preference to theological ſtudies; and if here, as in 
Europe, I give the greateſt part of my time to them. 
They are unqueſtionably of unſpeakably more impor- 
tance to men, as beings deſtined for immortality ; and 

1 apply myſelf with ſo great ſatisfaction to the ſtudy 
of nature, not ſo much on account of the advantage 
we derive from it at preſent, tho' this is very conſi- 

_ derable, as from its being a delightful field of ſpecula- 

tion barely opening to us here, and to be reſumed 
with far greater advantage in a future ſtate. 
No diſcovery in philoſophy bears any proportion 
in real value to that of bringing life and immortality to 
_ bight, which is completely effected in the Goſpel, 
and no where elſe. None of our experiments, or ob- 
ſervations on the courſe of nature, could have given us 
the leaſt glimpſe of this. 1 . But 


* To the account of my reafous for leaving Eugland I: 
prefixed a motto from Petrarch, whoſe Latin works, and eſ- 
pecially his Letters, often amuſe and intereſt me. It was 
from his addreſs to his patron the Cardinal of Colonna. 


C. Quo fugis ? Expecta. Liceat condiſcere cauſas | 4 


Diſſidii. Tu noſtra, puer, niſi ſallor, amabas Paſcua. 


Es Parce, Parens, damnare tuum— Tibi lætior annis 
Tunc animus f uerat. Nunc intractabilis, aſper. 


I may now apply to myſelf what he addreſſed to the Bifhop 
of Cabafſole when he was at Vaucluſe, abſent from his na- 
ue country Italy: 


Exul ab Italia, furiis civilibus ackus, 


Huc ſubii, partimque volens, partimque coactus. 
Hic nemus, hic amnes, hic ocia ruris amœni. 
Sed fidi comites abſunt, vultuſque ſereni. 


Hoc juvat, hoc cruciat, Nihil illis dulce remotis. 


* 
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But the evidence of this great truth, tho' of the 
moſt ſatisfactory kind, not being that of ſenſe, but re- 
quiring attention and reflection, perſons much engag- 
ed in the buſineſs of the world, and even in literary 
and ſcientifical purſuits, are not always convinced by 
it. It alſo requires a candid and well diſpoſed mind, 


and therefore philoſophers (who have their prejudices 


as well as other men) are not always chriſtians. A 
mong thoſe of this claſs I aw, however, bappy in being 
able to rank not a few, who would do honour to any 

cauſe; and the number of truiy Phi. oſophical chriſti- 


ans, I am well perſuaded. will in due time increaſe. 


As Paul ſaid to king Agrippa, who laid that he had 
4 almoſt perſuaded *bim to be a chi lian,“ that he 
e withed that both he, and all who then heard him, 


10 were both almoſt, and altogether, ſuch as he himſelf 
was, except his Pe ;” fo there is no greater hap- 


pineſs that I can wiſh to all my philoſophical friends, 


than that, with reſpect to religion, and their future pr of. 5 


pets, they were what I am, without the calumnies, 


and the ſtill more ſerious 1 injuries, to which I have been 135 


expoſed. 
Without a view to this 3 * all our 


purſuits appear to me to have little in them that is in- 
tereſting, eſpecially in the decline of life, and the near 
proſpect of death, which, if it put a period to our ex- 

iſtance, involves every thing in everlaſting darkneſs, 


leaving us uncertain whether even the world itſelf, and 
the whole race of man, as well as all other animals, 
may not be doomed to deſtruction. How gloomy is 


this proſpect, and how dead and indifferent does it 


7 


render a reflecting mind to every great purſuit. 
How thankful, then, ought we to be for an aſſu- 

rance of an endleſs tate of exiſtence, and in circum- 

ſtances infinitely more favourable than the preſent. 


The evidence of this great doctrine (in compariſon 


with which every other 1 inquir y is as nothing) is ſure- 


5 — 


ju 
2 Me I Ny et — — * 
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ly worthy of our moſt adus us examination, infinite- 
ly more ſo than a title to an eſtate, or a claim to a 


Uugdom in this world, which no wiſe man n would be 
thous ght juſtihable in negleQing. 


Thus being perhaps the laſt time that I may have 


an opportunity of addreſſing my ſelf to my philoſophi- 


cal friends, wizo, I am concerned to perceive, are ge- 


nerally unbelievers i in revelation, I would make it my 
dying requeſt, proceeding from the moſt ſincere 2 


wili to them, to attend to this ſubject, eſpecially to 


what I took the liberty to urge in the Preface to the . 
ſixth volume of my OLſervations on air, which was 
reprinted in the new edition of that work in three vo 
lumes, and alſo to my Letters to the philoſophers and 
politicians of France on the ſubject of religion, my Let- 
ters to a Pphiloſophical unbeliever and my other works 
in defence of revelation. 


Independently of the confideration. of the 
infinitely ſuperior importance of the ſubjeQ, re- 


!1gton will give a double reliſh to philoſophi- 
cal purſuits, and will thereby contribute to their 
ſucceſs. It is only a wretched ſuperſtition, and not 
religion, that draws men's attention from natural ſci- 
ence, or with any other view drives men into retire- 


ment, and excludes them from any active and uſeful 
purſuits. On the contrary, it tends to inſpire men 


with increaſed activity, and imparts increaſing ſatisfac- 
tion and animation in every proper and laudable ex- 
ertion. Of this I think I may ſay I have exhibited an 
example in myſelf. My numerous publications will 
ſhew that from early life I have given the greateſt part 
of my time to theological ſtudies, and yet few have 
been more aſſiduous in phyſical inquiries fince I have 


had the means of doing it. Do not then ſay that re- 


ligion neceſſarily makes men idle, or buſy to no uſeful 


purpole. 
Call this, if you Pfeals the talkativeneſs of 
: i=. A 


* 
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age; but believe it to proceed from a ad in the 
beſt of cauſes, and fincere good will to yourlelves. 
For I find that I have inſenſibly got into a direct ad- 
dreſs in the form of a dedication, rather than that of 


a Preface. With this, however, 1 conclude. Fare- 


Ts Meſſrs. Bertholl:, De * Place, Hs. Mor dens, 
Fourcroy, and en, the \furuiving 4er = 


o Mr. Kirwan. 


GuntLenex, 


well, and may we meet where our preſent doubts 
weill be removed, and where we ſhall make more rapid 
advances in knowledge, without that envy and jealon- 7 
ſy, from which philoſophers are no more exempt than 
other men, and which. tho' it has an excellent effect 
in making men cautious, and even ardent in their pur- 
ſuits, from a view to the reputation they hope to ac- 
quire by their diſcoveries, too often makes their pur- 
ſuits the cauſe of more pain than pleaſure to them. 
 Hereafter, we ſhall, I doubt not, be even more active- 


iy employed, and more happy in conſequence of it, 
from better motives. _ 


I ſhall cloſe this Preface with the Letter 1 addrett. 
A to the advocates for the new theory in France in the 


; firſt pamphlet I publiſhed in anſwer to them, and alſo 


a ſecond, which I addreſs te them 1 in the preſent ſtate - 
of the controverſy. 


7 


AVING drawn up a ſhort defence of the doc- 


trine of phlogiſton, I take the liberty of inſcrib- 


ing it to 30%, as the principal advocates ſor the Anti- 


palogiſtic theory, My view in this is to draw your at- 


- | tention 


1 
35 
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| tention once more to the ſubject, and I requeſt the fa- | 


vour of an anſwer to my objactions. I hope I amnot 
wanting in a proper deference to the opinion of men ſo 
juſtly eminent as yourſelves and your friends in France, 
and alſa tha! ,f great numbers in England, and where- 
ver chemiſtry ; is known, who have adopted your hypo- 
theſis. But you will agree with me, that no man 


oungt to ſurrender his own judgment to any mere au- 


thority, however reſpectable. Otherwiſe, your own 
99 would never have been advanced. 


As you would no, I am pee have your | 


remain diſaff. Red. we ace you had rather gain us by 
perſuaſion, than ſilence us by power. And though 
we areall apt to flatter ourſelves, we hope we arc as 
willing to be influenced by the former, as we are inflex- 
ible to the latter. If you gain as much by your anſwer 
to me, as you did by that to Mr. Kirwan, your pow- 
er will be univerſally eſtabliſhed, and there will be x no 
Vendee in your dominions. | 
Differing as we do in this reſpect, we all agree in 
our wiſhes for the prevalence of truth, and alſo of peace, 
which is wanted as much for the intereſts of philoſo- 
phy, as thoſe of humanity. And on this account I 


| 3 wiſh ſucceis to the liberty and prolperity of 


France, which did me the honour to adopt me 
when I was perſecuted and rejected in my native coun- 


try. With great latisfaction, . 1 lubſcribe 


my lelf 


Tour fellow- citizen, 


JOSEPH PRIESTLEY. 
N erthumterland i in Amurico, J une 1 5th, 1796. 


— 
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A fecond Letter to the ſame 
GENTLEMEN, 


A BOUT three years ago 1 took the liberty to re- 
{ A queſt your reconſideration of the doctrine of 


phlogiſton, which you had long diſcarded. A very 
Te'nable advocate of your ſyſtem, Mr. Adet, being 
then in this country, he rephed to my defence of it, 
2 A4at length I have juſt received what may be called 
your difinitive anſwer, in the Report of Meſſrs. Ber- 
 tholiet and Fourcroy on the merits of our performances, 
in the 26th volume of the Annales de Chymie, in which 
you conſider me as ſupporting a ſyſtem un peu chance- 
lante. As a friend of the weak, I have, indeed, en- 
dcavoured to give it a little aſſiſtance ; and as there is 
no giving ſtrength to one of the oppoſite ſyſtems with 
out taking it from the other, I preſume that yours is 


now in the {ame ſituation; calling to you for all the 
{ſupport that you can give to it. „ 


On the opening of this controverſy I told Mr. A- 
det that 1 ſhould have greater pride in acknowledging 
myſelf convinced, if I {aw reaſon ſo to be, than in vie- 
tory, and ſhould ſurrender my arms with pleaſure. I 
was fincere in that declaration; and certainly the con- 
queſt of a man's prejudices is more honorable to him 
than the diſcovery, or the molt ſucceſsful defence, of a- 
ny truth. This, however, I muſt, for the preſent at 
leaſt, decline, and leave it to you; contenting myſelf 
with the inferior praiſe of confirming the hypotheſis 


for which I have contended. If, from the politeneſs 


habitual to Frenchmen, you ſhould decline this ho- 


nour, 
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nour, thinking my claim to it better founded than 
55 pours, I may hereafter be induced to receive it; but 
for the preſent, yielding to you a palm more glerious | 
than that of any victory, and truſting that your poli- 
tical revolution will be more ſtable than this chemical 
ene, e My 


l am with the greateſt reſpect, 

Fee,, 

fe e 
I. PRIESTLEY. | 


Maia "Fe land in America, | Feb. ; I * I 800. | 
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1 HE 1 N 1 ROD U MEI O N. 


HERE have been fow- if any, revolutions i in ſci- 
ence lo great, ſo fadden; and ſo general, as the 


prevalence of what is now uſually termed the new fyſ- 
tem of chemiſtry, or that of the Antiphlogiſtians, over 


the doctrine of Stahl, which was at one time thought 
to have been the orcateſt diſcovery that had ever been 
made in the ſcience. I remember hearing Mr. Peter 
Woulfe, whole knowledge of chemiſtry will not be 


: queſtioned, ſay, that there had hardly been any thing 
that deſerved to,be called a diſcovery ſubſequent to it. 
Though there had been ſome who occaſionally expreſ- 

fed doubts concerning the exiſtence of ſuch a princi- 
ple as that of phlogi/ton, nothing had been advanced 
that could have laid the foundation of another ſyſtem 
| before the labours of Mr. Lavoiſier and his friends, 


from whom this I new tem 18 often called that of the 
French. 


This iyſtem had hardly been kites; in France, 
B 


| before 


- „ The Do&rine of Fa, 


beide the principal philoſophers and chemiſts of En- 
gland, notwithſtanding the rivalſhip which has long 
8 8 between the two countries, eagerly adopted 
it. Dr. Black in Edinburgh, and, as far as I hear, 
al the Scots have declared themſelves converts, and 
what is more, the ſame has been done by Mr. Kir- 
"wa who wrote a pretty large treatiſe in oppoſition to 
it. The Engliſh reviewers of books, I perceive, uni- 
5 05 favour the new doctrine. In America allo, 
I hear of nothing elſe. It is taught, I believe, in all 


the ſchools on this continent, and the old ſyſtem is en- 


tirely exploded. And now that Dr. Crawford is dead, 
I hardly know of any perſon, except my friends of 
the Lunar ſociety at Birmingham, who adhere to the 
doctrine of phlogiſton. 
It is no doubt time, and of courſe opportunity 
of examination and diſcuſfion, that gives ſtability to 
any principles. But this new theory has not only 
kept its ground, but has been conſtantly and uni- 
formly advancing in reputation, about fifteen years, 
which, as the attention of ſo many perſons, the beſt 
judges of every thing relating to the ſubject, has been 
unremittingly given to it, is no inconſiderable period. 
Every year of the laſt twenty or thirty has been of 
_ importance to ſcience, and eſpecially to chemiſ- 
try, than any ten in the preceding century. So fhrm- 
ly eſtabliſhed has this new theory been conſidered, 
that a new nomenclature, entirely founded upon 1 
has been invented, and is now almoſt in univerſal 
uſe; ſo that, whether we adopt the new ſyſtem or not, 
we are under the neceſſity of learning the new lan- 
guage, if we would underſtand ſome of the moſt va- 
luable of modern publications. 
In this ſtate of things, an advocate for the old 5 
tem has but little proſpect of obtaining a patient 
hearing. And yet, not having ſcen ſuſſicient reaſon 
to change my opinion, and knowing that free diſ- 
cuſſion 
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colon muſt always be favourable to the cauſe of 


truth, I wiſh to make one appeal more to the philo- 
ſophical world on the ſubject. Beſides having many 


new obſervations to advance, I cannot help thinking 
that what I have obſerved in ſeveral of my former 


publications has not been ſufhciently attended to, or 


well underſtood. I ſhall therefore endeavour to bring 
into one view what appears to me to be of the greateſt 
| weight, avoiding all extraneous and unimportant 
matter; and perhaps it may be the means of bringing 


out ſomething more deciſive in point of Jad, or Or 


argument, than has hitherto appeared. 


No perſon acquainted with my philoſophical 1055 
lications can ſay that I appear to have been particular- 
ly attached to any hypotheſis, as I have frequently 
avowed a change of opinion, and have more than 


once Kae an inclination for the new theory, el- 
pecially that very important part of it the decompoſition 
of water, for which I was an advocate when I pub- 
liſhed the ſixth volume of my Experiments on Air, 

though farther reflection on bd lubject has led me to 
revert to the creed of the ſchool in which I was edu- 
_ cated, if in this reſpect I can be ſaid to have been 
educated i in any ſchool. However, whether this new 
theory ſhall appear to be well founded or not, the 
_ advancing of it will always be conſidered as having 


been of great importance in chemiſtry, from the at- 
tention which it has excited, and the many new expe- 


riments which it has occaſioned, owing to the Juil ce- 
lebrity of its patrons and admirers. 


In matters of much nicety, as the ſubjects of 


many of my numerous experiments are, I do not al- 
ways expect to eſcape the charge of inaccuracy, and 
perhaps of inconſiſtency. Perſons who, from a want 


of experience, are not ſufficiently aware of the diffi- 


_culties, will not have the candour that the circum- 


ſtances call for, From ſuch I muſt appeal to the 
5 judgment 
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judgment of thoſe who have the requiſite experience 
and qualifications. I will, however, venture to lay, | 
that no perion who has made near lo many experi- 
ments as I have, has made ſo few miſtakes. I do 
not mean with reſpect to ohinions, but in my reports 
of facts. But after all our care, errors will ſome— 
times arile from a want of attention to ſmall differ- 
ences of circumſtances; and no perſon can keep his 


eyes open to every ching that 18 $ before him at the 5 
ſame time. N 7 


SECTION I. 
Thai M etais are comp: 1d Subſtances, and contain Phls- 


giſton, proved from the Solution of Tron in the vitri- : 


fs and marine Acids, and from fome other conic der- 
at ions. 


ccORDI NG to the 1 of 8 ad- 
1A vanced by Becher and Stahl in the beginning of 
this century, and much ſimplified and improved ſince 
their time, metals, phoſphorus, ſulphur, and many 
other rabſtances which are luppoled to contain it, are 
compounds, conſiſting of this principle, and another 
which may be called its baſe. Thus eachof the me- 
_ tals contains phlogiſton united to a peculiar calx, and 
ſulphur and phoſphorus conſiſt of the ſame orinciple 
and their reſpeRive acids, or the baſes of them. But 
according to the antiphlogiſlic theory, all the metals 
3 hmple ſubſtances, and become calces by imbibing 


pure 
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pure air; and ſulphur and phoſphoriis are alſo ſimple 


ſubliances: and become the acids of vitriol and of 


phoſphorus by imbibing the ſame principle, called by 


them oxygen, or the principle, as it probably 1 is, of u- 
niverſal acidity. | 


And whenever inflammable air is carl by 


means of any metal, they ſay that it does not come 
from the metal, but from a decompoſition of the water 
that 1s preſent, and which they ſay conſiſts of two ele- 


ments, viz. oxygen, or the bale of dephlogiſticated air, 


and hydrogen, or the baſe of inflammable air, in the 


Proportion of 85 5 Parts of the former to 15 of the lat- 
: ver.” 


; The moſt ſimple of the experiments that 1 have 


yropoled for diſcuſſion, with a view to decide concern- 

ing the merits of theſe two theories, and which I can- 
not help thinking furniſhes ary argument no leſs than 
demonſtrative of the fallacy of the antiphlogiſtic hy- 


potheſis, is that of the ſolution of iron in the vitriolic 


and marine acids. Here the queſtion to be folved is, 
from which of the ſubſtances preſent comes the in- 
flammable air that is procured in the proceſs. The 
phlogiſtians ſay it comes from the iron, and the anti- 
_ phlogithans from the water. Bat to this I object that, 


ſince, according to their own hypotheſis, water con- 
ſits of about ſix times as much oxygen as it does of hy- 


drogen, there muſt be a large depoſit of oxygen in the 
”— vellel, and that cannot find it there. That it is not 
in the acid appears, as the antiphlogiſtians themſelves 
tay, by its ſaturating no more alkali after the proceſs 
than before. They, therefore, ſay, and there is no 


bother alternative, that this addition of oxygen is in the 
ron. 


But 1 alk, How docs this appear: IH thers be any 


addition of Oxy gen in this caſe, it muſt ſhew itſelf ei- 


ther by an addition to the acid, or by its being exhi- 


bited in the form of dephlogiſticated air, called by 


them i 
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them oxygenous gas. The former is not pretended ; 
and ſo far is the latter from being true, that if the pre- 
cCipitate be expoſed to a red heat, it yields much leſs 
pure air than the ſame quantity of the acid without 
JJJJ;ͤ .. A op 

For this purpoſe I took as much vitriolic acid as 

I had found in the experiment recited in Vol. III, 
Pp. 197. of my Obſervations on Air, (in three vols.) to 
have yielded 130 ounce meaſures of dephlogiſticated 


air, of the ſtandard of . 15, which is extremely pure, 


and ſaturated it with iron. But aſter this it yielded 
only 52 ounce meaſures of air, of the ſtandard of . 55, 
which is much leſs pure. This ſhews that this preci- 
pitate is ſo far from containing more oxygen, that it 
contains leſs than the acid. It is in reality poſſeſſed of 
the oppoſite principle, which is agreeable to the phlo- 
giſtic theory. For ſince much more inflammable air 
is procured from iron by means of ſteam only, than 
by its ſolution in any acid, more of the principle of 
_ which inflammable air conſiſts, viz. phlogiſton, muſt 


adhere to this calx of iron than to the other. 
Dr. Maclean ſays, p. 19, There is the moſt ſa- 


* tisfactory evidence that iron, aſter its folution in ſul- 
* phuric acid is in a ſtate like that of the black oxyd, 
or finery cinder.” But the dephlogiſticated air 
which is yielded by this precipicate is all procured be- 

fore it comes to this form of a calx. Alter it becomes 


black, in which ſtate it ought to contain more oxygen 


in proportion to its bulk than before, it yields no ox- 
y genous gas at all. Alſo, neither in this, nor in any 
other ſtate, will it oxygenate muriatic acid, as Mint 
um, and ſome other ſubſtances which contain dephlo- 

giſticated air, do, which however eaſily diſſolves it. 
It, therefore, ſherws no fign of its containing any oxy- 
gen at all. The new theory, however, requires that 


it be dignified with the appellation of the black oxyd 


of iren, The black oxyd of manganeſe gives more e- 


vidence 
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vidence of its right to the name they have given to IE: 
tho', according to them, it contains much leſs oxygen. 
It is evident, therefore, that there is no addition of 


oxygen in this proceſs, conſequently no decompoſition 


of water in the caſe, and that the inflammable air muſt 
come from the decompoſition of the iron. 


| I have no great objection to admitting that this 


precipitate from the ſolution of iron in the vitriolic 
acid, when it is burned black, is the ſame ſubſtance _ 
with finery cinder. But this will appear to be no 
advantage to the antiphlogeſtic theory. Both in this 
form, and in that of a brown powder, this precipi- 


tate has ſeveral of the ſame properties with thoſe of 


finery cinder. They neither of them either gain or loſe 
any weight by expoſure to the greateſt heat. When 
heated in atmoſpheric air, they both diminiſh, and, as 
I uſually lay, they phlogiſticate it, though very lo w- | 
5: Tab: They allo equally imbibe inflammable air when 
| bated in it, but with this difference, that the pro- 
duction of water ſeemed to be greater in the reducti- 
on of fincry cinder than in that of this precipitate. 
But the experiment being of no great conſequence, I 
did not give much attention to this circumſtance. _ 


There is ſomething extraordinary in the manner 
in which the anti iphlogiſtians ſuppoſe that metals be- 
come ſoluble in acids. Mr. Adet ſays, p. 60, © Ex- 
** periments prove that metals, in order to be combin- 


ed with an acid, require to be united with oxygen; 


and explaining himſelf farther, he ſays, “In reality, 
%% metal not combining with acids but when it is in 


sa ſtate of oxide, and not paſſing into this ſlate but 
« by its union with its oxygen, mull neceſſarily abſorb 


4. 


oxygen in order to unite with the acid. But 
this oxygen can only be ſupplied by one of theſe 


* two ſubſtances, the acid itſelf, or the water which 
it contains. If the oxygen had been given by the 


# acid, it would Have been 1 in part decompoled, and 
would 
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40 would in conſequence. have ſaturated leſs alkali 
* But ſince it ſaturates the ſame N of alkali, 
. has not been decompoſed.“ 


On this I would obſerve, that if the ſeparation of 


5 the oxygen from the water, in order to its attaching 8 
ſelf to the iron, take place prior to its ſolution in the 
acid, that ſolution 1 is not neceſſary to its producing in- 

flammable air; for if the oxygen of the water be leiz- 

ed by the metal, the hydrogen of the water muſt eſ- 
cape in the form of inflammable air, and this effect 

would in all cafes be produced by ſome affinity be- 
| tween the iron and the oxygen in the water only. 


If the affinity be between the iron and the oxygen 


oe 7k what could prevent the iron from ſaturat- 


ing itſelf in the firſt inſtance with that which belongs to 


the acid, as well as with that which was a conſtituent ; 
part of the water, in which it is at leaſt much leſs 
evident. I would alſo aſk, if an acid will not diſſolve 
iron till it be oxydated, but will do when it 1s, why 
will not the acid of vitriol diſſolve the black oxyd of 
iron, or finery cinder, more readily than it does iron; 

ſince in this ſubſtance it finds the iron already abun⸗ 


dantly oxydated; 3g yet the reverſe of this is the 
cate; = 


0; 1 air is procured when one tal: is 


precipitated from its ſolution by another in its metallic 
Rate. This is a fact that is very eaſily explained on 


the ſuppoſition that the metal precipitated does not re- 
quire ſo much phlogiſton as that which is dillolved ; 


but the doctrine of the decompoſition of water cannot, 8 


as far as I ſee, account for the fact, at leaſt in an eaſy 


and natural way. 


When zinc is uſed to recitiitate lead fram a ſolu- 


tion of ſugar of lead, inflammable air is procured ; 

and according to the phlogiſtic theory it ought to be 
ſo; fince lead contains much leſs phlogiſton than zinc, 
lo that when the former 15 revived by means of the 


latter, : 
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latter, it is able to furniſh more than is requiſite ſor 
the purpoſe. But if this inflammable air came from 


the decompoſition of the water, the oxygen, which 
muſt be developed at the ſame time, ought to be 
found either in the water, or in what remains of the 
zinc. For it will not be pretended to be in the lead 
that is revived, and there are no other ſubſtances 


preſent. | 
Iron; 1 alſo find, will Fed more 1 air 


by ſolution in acids than zinc; and a ſaturated ſolu- 


tion of iron in the marine acid yields inflammabl air 
by the ſolution of zinc. 


To the arguments in this dien to prove . 


metals are compound ſubſtances, and contain oe 


giſton, I ſhall add the following. 


My experiments prove to demonſtration that ni- 


trous acid! is wholly compoled of dephlogiſticated and 
nitrous air; ſince when they form this acid, they 
unite without any reficuum, or ſo ſmall as not to en- 


ter into any computation. Had there been any phlo- 


giſticated air in either of theſe component parts of the 
acid, it would have appeared on their uniting, and 

thereby loling their aerial ſtate. For as neither of 
them will unite with it, it muſt then have appeared 
in its proper form. If, therefore, in any procels phlo- 


giſlicated air be formed by means of nitrous air, one 
eſſential ingredient 1 in the conſlitution of that air muſt 
coine from another ſource; and all that can be ſaid 
is that the nitrous air furniſhed one eee 


part of it. 


But phlogiſticated air is 5 by heating i iron 5 


in nitrous air. Something, therefore, muſt come 


from the iron in order to form it, and conſequently 


iron cannot be a fimple ſubſtance; and if iron be a 


compound, it will not be queſtioned but that other 
metals malt, from analogy, be compounds too; 


and- 
hnce nitrous acid can be tormed by means of both in- 


G Hlammablie 
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flammable and phlogiſticated air, the fame principle, 


which is denominated en muſt enter into them 
both. 
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of Finer Cinder. 


Tu great queſtion between the advocates for 
hlogiſton and their opponents is, whether the 
fabliance that has uſually been called finery cinder, 
which is formed by the contact of ſteam with i Iron 
when it is red hot, be a proper oxide of iron, that is, 
whether it contain any principle which can be exhi- 
| bited either in the form of an acid, or of dephlogiſ- 
ticated air; and yet this, which is the only proper 
evidence inthe caſe, has not been given. To ſay that it 
forms water when heated in inflammable air, and that 
water cannot be formed without oxygen, is taken 
for granted the very thing to be proved; ſince the 
water ſo procured, I ſay, is that which was imbibed 
by the iron, and is now expelled on the introduction 


: of the phlogiſton with which it had parted. 


One of my arguments to prove that finery cinder 


contains no oxygen is, that when it is diſſolved in ma- 
rine acid, it does not oxygenate it. Let us, however, 
ear e account that my opponents give of this cir- 
cumſtance. Mr. Adet ſays, p. 55. The nonoxy- 
_« oenation of the muriatic acid by the ſolution of fi- 
« nery cinder is owing to the latter retaining the oxy- 


gen ſo ſtrongly, as not to be diſengaged by the acti- 
* on of heat, aided by the attraction of the muriatic 


acid.“ To this I anſwer, that if the acid had not 


been 
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been able diſſolve this ſubſtance, this might have been 
laid with ſome degree of plauſibility; but ſince it does 
dillolve it compleatly, ſo volatile a thing as oxygenous 
gas, of which it is ſuppoſed to contain ſo large a quan- 
tity, and with which this acid has ſo ſtrong an ath- 
— could hardly eſcape being evolved. 


Meſſrs. Berthollet and Fourcroy ſay that 1 ge 


= cinder, like maſſicot, is unable to dephlogiſticate 
marine acid. becauſe it contains no more oxygen 
than is neceſſary to its ſolution; whereas the metals 
** that have got a greater proportion of oxygen, give 
* out what they have that is luperabundant to a part 
of the muriatic acid, which by that means becomes 
“ oxygenated,” (Annales de Clymic, vol. 26, p. 305) 
evidently taking it for granted, that finery cinder, like 
maſſicot, contains but little oxygen, whereas, if it 
contain any, it mult be much mote than any other lub- 
ſtance in nature. 


Dr. Maclean makes very light of this, as 8 | 


he does of every other di ficulty. Peas certainly” he 
| ſays, p. 10, © does not follow that becauſe muriatic 
acid can le parate a certain quantity of oxy gen from 

&* lead, when "this 3 is combined with a great quantity of 
8 that ſubſtance, that it ſhould likewiſe ſeparate oxy- 


en from iron, when this is united to a compara- 


« tively ſmall quantity.” But finery cinder, if, as all 


antiphlogiſtians ſay, it owes all its additional weight 


to pure oxygen, which it gained from the water 
which it had decompoſed, muſt contain much more of 
it than lead in any ſtate. For the addition to its weight 
is nearly one third; whereas the addition to the weight 
of lead by making it into minium, is only about one 
tenth of its weight. Can this be all pure oxygen that 


the iron acquires, and yet not oxygenate muriatic 
acid 5 


He Ghar ſays, p. 24. The antiphlogiſtians 
$6 * ſuppoſe the addition made to iron to be oxygen, be- 
* cauſe 
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„ cauſe the compound reſembles in every reſpeR, as Dr. 


Prieſtley himſelf allows, that ſubſtance which is for- 
med by burning! Iron in oxygenous gas, or in atmoſ- 


cauſe while it is forming tlie oxygenous gas diſap- 


* pears, and its weight is exactly equal to that of 855 
iron and oxygen conſumed.” 0 
But it is evident to me, that though the pure air, 
or oxygen, dilappears in this proceſs, it is not imbi- 
bed by the iron, but only the waler which was its 
baſe, and which ſormed at leaſt the principal part of 
its weight; the pure air, or oxygen, ſerving to form 
the faxed air which is always found in this proceſs, 
and which cannot have any other origin. Con- 
ſequently, the calx of iron ſo formed when heated 
in inflammable air gives out nothing but water. The 
quantity of fixed air produced in this procels appears 
to me to be quite ſui 1ent to take all the pure air 
that diſappears in it. It is poſſible, however, that 


a ſmall quanty of o en may enter the iron along 


with the water to ich” it was united; as few ſubſtan- 
ces are perfectly e ſrom each other by any 
chemical affinity. 
When ſpirit of ſalt is ified * over a quantity " BY 
ſcales of iron, which, being made in the open air, are 
molt likely to have ſome of this principle attached to 
them, it has ſomething of that faint ſmell which a ve- 
ry Amal quantity of dephlogift \cated air will give it. 
But it is the more evident from this circumſtance, that 
if this ſpecies of finery cinder had contained any con- 
fiderable quantity of Oxygen, it would have been 
extricated in this proceſs. That a little, and not more, 
appeared, I conſider as a proof that it contained no 
more; whereas, according to the new theory, it muſt 
contain more than any other ſubſtance. 
That a very ſmall quantity of oxygen is Ache 
to che (cales of iron, I have thought probable from a 


bar ely 5 


N 


pheric air. And this they conſider as an oxyd. be- 
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| barely nerceivable quantity of fixed air which I hve 
ſometimes found when they are revived in inflamma- 


ble air. But ſo ſmall a quantity as this makes N : 
for the new theory. 


That finery cinder does not dephlogiſticate marine 


acid is, I acknowledge, no abſolute proof that it con- 
tains no oxygen; becauſe this effect 15 not always pro- 
duced by red precipitate, which is known to contain 
_ a great proportion of oxygen, nor by flowers of zinc, 


or - maſſicot which, I doubt not, contain ſome. On 


the firſt pouring of marine acid on red precipitate freſh 
made, I have had an evident ſmell of dephlogiſtica- 
ted marine acid, but not afterwards. Alſo, the black 


powder of mercury and lead, which gives pure air Dy 


heat, does not dephlogiſticate marine acid, tho' it makes 
it give an offenſive <3 But if it be conkidered how 
much more oxygen, according to the antiphlogiſtic the- 


ory, is contained in ſinery cinder than in any other ſub- 


ſtance, it will appear to amount to little leſs than a 
: Jemeniiration of its containing none, that it has not 
this effect. From an ounce of red precipitate, or of 


minium, about 60 ounce meaſures of dephlogiſlicated 
air may be expelled by heat, which is not more than 


about athirtieth part of their weight. But if all the ad- 
dition gained by iron, when it is converted into finery 

_ cinder, be pure oxygen, it amounts, as I have obſerv- 
ed, to near one third of its w eight: which is almoſt 
ten times more chan! 18 contained 1 in either of the other 


ſubſtances. 


Beſides, there is other 977 af all theſe ſabſtan- 


ces containing oxygen, not only when expoſed to heat, 
but, with reſpect to the red precipitate, when diſlol- 
ved in marine acid; and there is no evidence of any 


kind that ſinery cinder contains this principle. | 
The ſolution of red precipitate, heated with a 


burning lens in atmoſpherical air, cauſes an addition 


to 1ts quantity, from the dephlogilticated air expelled 
from 
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from it; whereas, when the ſolution of finery cinder 
is treated in the ſame manner, the contrary effect is 
produced. The quantity of air is diminiſhed, and 


the remainder is lels pure than before. The ſame was 


al ſo the conſequence of heating the ſolution of iron 


in the ſame circumſtances, that of finery cinder pre- 
cipitated by cauſtic volatile alkali, and of iron itſelf 


treated in the ſame manner. 
Since, therefore, finery cinder both in this 4 


tion and without it has the ſame effect on the atmoſ- 
pherical air in which it is heated that iron has, I con- 
clude that they both contain the ſame principle, tho” 
the finery cinder has much leſs of it than the iron. 

The ſame is probable from finery cinder being in ſome. 


degree attracted by the magnet. So far, thereſore, is 
35 finery cinder from containing any oxygen, that it 
contains ſome of the oppoſite principle. 


Another probable evidence of a calx containing 
oxygen, or dephlogiſticated air, is that when it is re- 
vixed in inflammad!e air, fixed air is produced. But 


this is not the caſe when finery cinder is revived in 


theſe circumſtances, tho' I purpoſzly prepared ſome 

by melting iron in the open air; in which caſe I had 

imagined that ſome pure air would be attached toit.“ 
Since an iron tube is diflolved by heating manga- 


neſe in it, I thought it very poſſible that ſome dephlo- 


giſticated air "Hah this ſubſtance might unite with the 


1ron, and therefore that the finery cinder made 1n this 


manner might be found to contain ſome. But when 
1 heated lome 1 iron allected i in this manner in inflam- 


mable 


In making this Gnery cinder 1 ene that ſteel gain- 
I no ſenſible addition of weight in the proceſs, much leſs 


than when it is made by means of ſteam in a cloſe veſſel, 


When it was procured in a glaſs recetver, ſtanding in wa- 


ter, it gained ſome weight; but when it was done over mere 


eur, the addition to its weight was little or nothing. 
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mable air I did not find any fixed air in the reſiduum; 
ſo that it appeared to have got nothing but water from | 
the manganeſe, being the ſame thing with the Oy 
cinder mace by means of ſteam. 

Re ecauſe the calx of mercury deri ves its tot 50 


weight from dephlogiſticated air, the antiphlogiſtians 


have too haſtily concluded that all metallic calces de- 
rive their additional weight from the ſame cauſe. But 


this is not by any means a juſt inference. For the cal- 
ces of ſome metals are, in this and other reſpects, ve- 


ry different from one another, and even the different 
calces of the ſame metal. 


Finery cinder, for example, is a very different 5 


. thing from the common ruſt of iron, conſiſting of dif- 
ferent principles. From finery cinder nothing can be 
got by mere heat, but from the ruſt of iron a large _ 


quantity of ſixed air is got in the ſame proceſs. From 
1277 grains of ruſt I got 45 ounce meaſures of air, of 


which only about one thirtieth part was not fixed air. 


The addition that is made to iron by ruſting in the 


. open air I do not find to be more than go or 40 grains 


to an ounce; whereas the addition to an ounce of iron 
when 1t 18 converted into e cinder i 18 about 200 - 
grains. 


What makes it Amo a certalrity a the water 


which is found on the revival of finery cinder in in- 


flammable air has not the ſource that the antiphlogiſ- 
tians ſuppole, is the great difference in the quantity 


v hich is found 1 in this caſe, and that of the revival of 


other calces in it. Dx. Maclean ſays, p. 11. © When 


oxyd of mercury is reduced in hydrogen gas, that 
*« diſappears, no oxygen gas is obtained, but a quan- 
ty of water may be collected.“ Now I am confident 


that no perſon who had ever ſeen the experiment 
could have written this. The quantity of water that 


appears in this caſe is barely perceivable, being no 
more chan ſufficient to conſtitute the baſe of the in- 


flammable 


. Tie DoAtrine of 


flammable air imbibed by the calx, or that might have 
been concealed in the ſubſtance operated upon; where- 
as when finery cinderis revived in the ſame circumſtan- 
ces. the water forms itſelf into hundreds of ſmall drops, 
which unite. and run down the inſide of the veſſel 1 in 
all directions. 
Now if this water was ally formed by the union 
of the inflammable air in the veſſel with the oxygen 
expelled from the calx, they ought, ſurely, to unite 
in the ſame proportions, in order. to form the ſame 
thing. The antiphlogiſtians themſelves always fay, 
that the proportion of hydrogen and oxygen in water 
is univerſally 15 parts of the former to 8; of the lat- 
ter. Here, therefore, is much more water produced 
than their principles can account for. The ſame 
quantity of inflammable air diſappears, but the ſame 


quantity of water is by no means formed. The obvi- 


ous concluſion therefore is, that in the caſe ot the calx 
of iron, the great quantity of water produced was 
ſimply expelled from the calx when the inflammable _ 
air was imbibed; whereas the calx of mercury contains 
little or no water to be expelled, and only unites 
with the phlogiſton in the inflammable air that diſap- 
pears. It will, however. be ſhewn that it does not 
always form any union with the inflammable air, but re- 
mains mixed with it, ſo as to occaſion dangerous ex- 
ploſions. 
Mr. Lavoifier and his aſſociates obſerve ( Report 
p. 390) that when a calx is revived in inflammable 
air more water is found in the veſſel than the weight 
of the inflammable air that diſappears, ſo that it could 
not have been contained in that air. 
In this they only refer to my experiments in gene⸗ 
ral; but as they ſpeak of the water produced as appear- 
ing both on the inſide of the veſſel and on the ſurface 
of the mercury, it can be no other than the experiment 
of the revival of iron from finery cinder ; and the wa- 


ter | 
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ter that is found in this proceſs was never r fapmoſe 1 
by me to come from the little that is contained in th 
inflammable air, but from the much greater qui 
contained in the cinder. 


Before I conclude this ſection concerning nnery 


cinder, I muſt take notice of what Or Maclean, too 
| confidently advances about it. The Doctor,“ he 
 fays, p. 26. © is certainly miſtaken in luppoling that 


« finery cinder cannot ruſt. Mr. Fourcroy lays it 
ruſts ſooner than common iron, and every apothe— 

cary knows it does lo. If the run of iron be made 
, red hot in a retort, a quantity of carbonic acid is 
diſengaged from it, 1 the iron remains in a ſtate of 


„black oxyd. The ruſt, therefore, is a carbonate of 


* 270, and muſt contain all the principles which 


2 compoſe the black oxyd, and therefore can contain 
nothing capable of excluding that which would con- 
vert it into ruſt.” But in "dire contradiction to 

what he aſlerts, I ill ſay that finery cinder is not 
5 ſubject to ruſt. In England no uſe having been made 
of it before it was attended to by my brother-in-law, 


Mr. John Wilkinſon, (one of the moſt intelligent aud 


ſucceſsful of all the iron-maſters in that or any coun- 
try) but to mend the roads, it has lain in heaps for 


years, I may even ſay ages, without acquiring the 


| leaſt tinge of brown. All my ſpecimens have ever 
remained free from ruſt, and the phyſicians, who are 
alſo apothecaries, in this place, allure me they never 


ſaw or heard of any ſuch thing. They get it from 


the blackſiniths in the form of ſcales of iron, and the 


blackſmiths ſay the ſame. It muſt, therefore, as I 


have obſerved, be laturated with 8 principle very 
different from that of the common ruſt of iron, and 


is by no means the ſame thing, notwithſtanding what 


Dr. Maclean fays to prove the contrary. If finery 
_ cinder be ever converted into ruſt, which I have ne- 
ver found to be the cale, it muſt, by ſome procels or 


D other 


18 Ie Dottrine of 


other, natural or artificial, have been firſt converted into 


iron, in which caſe it muſt loſe much of its weight. 


/ inflonmable Air from fen Cinder and Charcoal 


IF inflammable air, or hydrogen, be nothing 
1 more than a component part of water, it could 
never be produced but in circumſtances in which ei- 
1 ther water itſelf, or ſomething into which water is 
known to enter, is preſent. But in my expriments on 
heating finery cinder together with charcoal, inflam- 
mable air is produced, though, according to the new 


theory, no water is concerned. According to this 


theory, finery cinder, called the oxide of iron, con- 
ſiſts of nothing beſides iron and oxygen; and the char- 
coal, made with the greateſt degree of heat that can 


be applied, is equally free from water; and yet when 


theſe two ſubſtances are mixed together, and expo- 
| ſed to heat, they Yee inflammable air in the greateſt 
0 Abundanee. = 
This fa& I cannot atcoknt "ne on the principles 
of the new theory; but nothing is eafier on thoſe. 


of the old. For the finery cinder containing water, 
as one of its component parts, gives it out to any ſub- 
ſtance from which it can receive phlogiſton in return. 


The water, therefore, from the finery cinder uniting 


with the be inflammable air, at the 
ſame time that part of the Phlogiſton from the char- 


coal contributes to revive the iron. Inflammable air, 


of the very, ſame kind is procured when — is 


made to paſs over red hot charcoal. 
Since 
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© ines inflammable air, and in great quantity, is 
procured in this proceſs, the Antiphlogiſtians are un- 
der a neceſſity of finding water, by the decompoſiti- 


on of which, and in no other way, they ſay it is 


made; and ſome of them find it in the charcoal and 
others in the finery cinder. 

As Dr. Woodhouſe repeated this experiment 
with peculiar exactneſs, I ſhall copy his accourt of it 
from the Philoſophical Tranſactions of Plaladelphia, 


vol. 4, p. 464. An ounce of the ſcales of iron, and 


the ſame quantity of charcoal, were reduced to a 
very fine powder, and expoſed ſeparately in co- 


s vered crucibles in an air furnace well ſupplied with 


&« fuel for five hours. They were then taken out of 


* the fire, and mixed while red hot, in a red hot iron 
-* mortar, were triturated with a red hot peſtle, formed 
 * of an iron ram rod, were poured upon a red hot 


* ſheet of iron, and inſtantly put into a red hot gun 
barrel, which was fixed i in one of Lewis's black lead 
« furnaces, and which communicated with the worm 
„of a refrigeratory, a part of a hydropneumatic ap- 
** paratus. Immediately after luting one end of the 
gun barrel to the worm, 142 ounce meaſures of in- 
* flammable air came over in torrents, mixed with 5 
one tenth part of carbonic acid gas 
Nothing more could have been 3 to exclude 
all water from each of the ſubſtances previous to their 
mixture; and yet we immediately find the effects of 
water, as much as if water itſelf had been employed 
inſtead of the finery cinder, which no doubt, contain- 
ed it. This experiment I ſhould have expected 
might have converted the j ingenious author of it him- 
ſelf. His explanation of it, however, is ſo unſatis- 
factory, that I cannot help thinking the conſiderati- 
on of i it will go a great way towards the converſion 


of others. For he admits that there really is water, 
and in this great quantity, in the finery cinder, 


But 


— 


1 e Dod yine of 


But if we - ſuppoſe finery cinder to contain water, 


and ſo much of it as is neceſſary to form all the air 


that is produced in this proceſs, both fixed and in- 
flammable, we muſt, ſurely, abandon the moſt funda- 


mental principle of the new theory, which abſolute- 
ly requires water to be decompoſed in paſſing over 


hot iron, the oxygen alone remaining in the iron, and 


ne hydrog zen eſcaping in the form of inflammable 
air; and it is only by comparing the addition of | 


weight acquired by the iron in this caſe, that the pro 
portion between the oxygen and the hydrogen in the. 


compoſition of water is aſcertained. Beſides, how can 
it be ſuppoſed that water ſhould both be decompoſed, 


5 and not decompoſed, in the ſame circumſtances? 


To the experiment with the finery cinder anld 


charcoal Mr. Berthollet objects, Report. p. 15, that 


+ I probably got more fixed air than inflammable, 


© that the inflammable air contains much charcoal 


„% diſſolved in it, and that in many experiments char- 


BR C0 1} Re to retain w ater very. obſunately.” 5 


TIow ob: . charcoal retains water is eafily al- 
25 1 * 


lien water only adheres to any ſubſtance 
TT Out entering into it as a corilituent part, a degree 


rr 1! £7 
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of heat capable of converting it into ſteam, will always 


be ſufficient to expell it; and the Antiphlogiſtians e 


have not yet ſaid that water is an eſſential part of 


this carbone. This they make a ſimple ſubſtance, 


and tho' common charcoal 1s not pure carbone, they 


do not pretend to ſay that water can be in it except 
as an extraneous ſubſtance. Perhaps when they find 
their theory un peu ci ancelante, they may. have re- 


courſe to this ſupport. 


Melirs. Berthollet and Fourcroy, however, 8 that 
this inſlammable air comes from the decompoſition of 


the © water contained in the charcoal, and which they 


ſay cannot be ſeparated n it but by 21 a 
6 ee new 


„ „ 
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new combination with i it. Annales de oni vol. 


26, p. 306. 


But as water is no confliment” part of charcoal, i 
certainly may be ſeparated from it by heat, without 


forming any new combination, or . undergoing * 
decompoſition. „ 


If it be the Water adhering to the charcoal thas is 


decompoſed, and the component parts of this water 
enter into a new combination with the carbone of it, 

I aſk of what uſe is the finery cinder in the procels, . 
which, however, is eſſential to the ſucceſs of it; and 

why might not the ſame heat have the ſame effect i = - 


decompoſing this water, without the * cinder, as 
well as with it? | 5 


They do not ſay they Wow any occaſion. for the ” 


oxygen contained in the finery cinder, which, how- 


ever, leaves it in this proceſs; ſince the iron is reviv- 
ed; and how can they account for the ſeparation of 
this oxygen from the iron without the ſuppoſition of 
| ſomething going in to take its place. Heat alone 
will not effect this. For heat tends to unite, and not 
to ſeparate them. 


In whatever manner this water. adhering to a 


charcoal, contributes to the formation of inflamina- 
ble air, Mr. Berthollet himſelf would fay, that when 


any particular degree of heat would not make charcoal 


yield any more inflammable air, there was no more 


water retained in 1t than the 3 degree of heat was 
able, with its aſſiſtance, to decompoſe. But after this, 


5 by the aſſiſtance of finery cinder, with even a mach . 


leſs degree of heat, it yields enable air very co- 


piouſly, Juſt as if ſteam had been made to paſs over 


it in that heat; and, judging from evident appear- 
ances, there cannot be a doubt but that, with a ſuffi- 


| ans quantity of finery cinder to ſupply it with wa- 


er, all the phlogiſton | in the charcoal, excluſive of 
that 
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that which: contributed to the revival of the i iron, 
would be converted into inflammable air. 
As to the proportion between the fixed and in⸗ 
flammable air procured by this procels, it is about 
the ſame with that procured from charcoal by means 
of ſteam, and will probably vary with the proporti- 
on of finery cinder, as that does with more or leſs | 
water. 1 
That finery lr contains Sothing ber water ap- 
: pears not only from its enabling charcoal to give out 
air exactly as water would do, but from its doing the 
fame with reſpect to terra ponderoſa acrata, which al- 
fo gives out air by means of water, but not without. 
1 mixed a quantity of this ſubſtance, reduced to a 
powder, with pounded finery cinder, and in a gun 
barrel, heated red hot, I got from it fixed air as copi- 
oully as if ſteam had paſſed over it. There was a 
conſiderable reſiduum of inflammable air from che 
iron. 
When I firſt 3 this experiment ich charcoal 
By finery cinder, I remember Mr. Watt ſaid, it was 
one that the Antiphlogiſtians could never reconcile” 
to their hypotheſis; and the more I conſider it, 
and the objections that have been made to it, the 
more reaſon J ſee to be of his opinion. ; 


SECTION 
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SECTION IV. 


of the Calcts of Zinc. 


TI. wa circutnſtance that gives any planfidi. 


lity to the opinion of finery cinder being an 


oxide 0. iron is the addition that is made to the 


weight of the iron when it is converted into this calx. 


But when zinc is treated in the ſame manner, ſteam 
being ſent over it in a red heat, tho inflammable air 
is procured, the zinc gains no addition of weight; 

ſo that in this caſe there is no pretence whatever for 
ſaying that the water is decompoſed. 


The ſubſtance that is produced in theſe circum- 


ſtances I have ſomewhere called flowers of zinc be- 


cauſe it is a calx of zinc; and at that time I preſum- 
ed that it muſt have all the Properties of the com- 


mon flowers of zinc, and contain oxygen. Dürr 1 
have treated this peculiar calx of zinc, made Rr” EY 


. acceſs of air, in all the methods that I can think of, 
without being able to find any appearance of oxygen 


in it, any more than in finery cinder. When I heat- 


ed it in common air, the air was not increaſed but di- 


miniſhed, the very fame effect that 1 18 ee 5 
the finery cinder. 


Having put an ounce of zinc into a glazed ear- 


then tube, to which I gave a red heat, I made ſteam 
paſs over it till I had procured goo ounce meaſures of 
inflammable air, after which I found the greateſt part 


of the zinc e to a dark coloured ſemitranſpa- 


rent glaſs, adhering pretty cloſely to the tube. I was 
able, however, to ſeparate them, and I am confident 
that the calx did not weigh more than the metal had 
done; whereas, computing from the proportion of 88 
* of oxygen to 1 5 of hydrogen, (into which it is 


ſaid 


\ 
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aid that water is ; reſotrable) it ought to have gained 3 
about a hundred grains. Since, then, this great 
proportion of oxygen is not found either in the 
caalx, or in the water (for this alſo I examined) where 
will the Antiphlogiſtians ſay that we are to look for it ? 
For ſince the water, they ſay, is decompoſed, in 
order to furniſh the inflammable air, 8 e to be 
found ſome where. my 
Another experiment that I made with zinc proves, SE 
that when inflammable air is procured by means 
of it, it mult come from the metal, and not from. + N 
water. 
„ On throwing the focus of a barning lens on a 
quantity of zinc in common air, confined by water, 
in a glaſs veſſel, the firſt effect is the production of 
flowers of zinc, which make a beautiful appearance, 
by their diſperſion within the veſlel ; and during this 
part of the proceſs the air is diminiſhed, the pure part 
ol it, no doubt entering the calx, while the phlogiſli- 
cated part remains unaffected. After this, the appli- 
cation of the heat being continued, there is an in- 
creaſe of the quantity of air by the production of 
inflammable air; and inſtead of flowers of zinc, a 
_ black powder ariſes, and adheres to the inſide of the 
veſſel, and with care may be colletted. | 
Now, ſince inflammable air is produced, the an- 
tiphlogiſtians muſt ſay, that part of the water over 
which the experiment was made, was decompoſcd. 
But then I aſk, where is the oxygen which, according 
-to them, conſlitutes the far greater part of the water? 1 
cannot find it any where. The water is entirely free 
from acidity, and the air expelled from it afterwards is 


even leſs pure than that which it yields before the pro- 


| ceſs. And if I examine the black powder, (which 
muſt be the metal ſublimed) by heating it in confined 
common air, it becomes a whitiſh ſubſtance, the air is 
diminiſhed, and rendered in a conſiderable degree 


impure; 


A 
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Le that I could think of is that by 


alkaki. This ſubſtance I heated in atmoſpherical air, 


both moiſt an dry (left expoſure to the atmoſphere 
ſhould have made ſome difference in it 


with the ſame reſult. The air in which it was heat 
ed was made more impure than it was before, tho“ 
in one caſe the quantity was increaſed from 67 to 8 
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impure; whereas, if it had td: any oxygen, 


the quantity would have been increaled, and it would 
have been purer than common air; as when red pre- 
ory tate, or Mintum, is treated in the ſame manner. It 
is evic dent, therefore, that it contained no oxygen, but 
a quantity of phlogiſton, on the ex pulſion of which, 


and the imbibing of pure air, it became flowers of 
ZINC. 


This experiment i 18 ack >r more Aecilre than the 


8 fals one with iron, becauſe the black powder 1 
which zinc is reduced can be affected by heat 1 in com- = 
mon air, which finery cinder cannot. 


It will hardly be pretended that the oxgen ariſing 


from the decompoſition of the water is lodged in the 
flowers of zinc; ſince they were completely formed 
before any inflammable air was procured. Beſides, 


it will appear that little or no oxygen can be found 
in flo wers of zinc pro- ducedi in ary proceſs. 


As I could not ſind any oxygen in the precipita- 


tes of iron diſſolved in acids, I have not been able to 


find any in thoſe of zinc. The moſt Unexceptiona- 


cauſtic volatile 


but it was 


ounce meaſures. Of this hal an ounce e was 


fixed air, and the remainder of the ſtandard 1. 8. ex- 
: tinguiſhing a candle, ſo that it was almoſt wholly phlo- 


giſticated. It ſeemed, therefore, to have imbibed 


part of the pure alr, and to have given out Phlogil- 
ticated air. 


Filings of zinc Niall much + oflacaznable air in 


pure water, tho. of do not find that they can by this 


„ means 


„ The Doctrine of 


means be reduced to a complete calx.* But the im- 
perfect calx to which the metal is then reduced, does 
not appear to contain any oxygen. When it was 


heated in atmoipherical air, the quantity of the air was 


increaſed, about one twentieth part of it was fixed 
air, and the remainder was of the ſtandard of 1. 5. 
The water in which the filings of zinc had becn im- 
merled, gave out air much worſe than common air, 
and it was perfectly free from acidity. Iron filings 2 


will alfo yield inflammable air in water, and this wa- 
ter allo gives out air that is more impure than common 
air, as does the water over which tin and other metals 
are calcined. _ 5 
TIphat the calces of metals 440 in nnd contain 
oxygen J have no doubt, becauſe the dephlogiſticated 
air in the atmoſphere diſappears when they are calci- 
ned in it. But there is reaſon to think that the greateſt 


_ part of the addition of weight which they by this means 


acquire 1s from water, while the oxygen attaches itſelf 


to other ſubſtances in preference to the calx, ut they be 2 
preſent. 


One inſtance of this 18 that when they : are d 5 


with a burning lens over lime water, the lime is pre- 


cipitated ; whereas if the calx had imbibed all the de- 
phlogiſticated air that diſappeared, the lime water 
would not have been affected in the proceſs; this pre- 
cipitation of the lime, coming, no doubt, from fixed 
air, which I have ſufficiently proved to con ſiſt of de- 


phlogiſticated air and phlogiſton, or the baſe of in- 
{flammable air. I had this reſult when I calcined iron, 
copper, zinc, tin, lead, biſmuth, and regulus of an- 


timony in theſe circumſtances. But when the proceſs 


was made over mercury, 1 could not always find any 


lixed 


Since fl was Erft printed in the Medical Repoſ tory, "= 
figd that, by long ſtanding, the ſurface of theſe filings of 
ic jy become white, ſo that they are perfect flowers of zinc. 
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fixed air; and therefore 1 preſume that all . oxygen 
Wat imtibes by the calx, tho' it may be impoſſible in 


many caſes to extract it again in that form. For when 


the quantity is ſmall, it may be ſo united to the phlo- 


giſton remaining in the calx, as to form the baſis of 


phlogiſticated air, which 1 have proved to conſiſt of 5 
dephlogiſticated and inflammable air. 


Lead furniſhes an example of this. N o Oxygen * 


believe can by any means be got from maſſicot, tho it 
has imbibed ſome. But when this calx is ſuperſatu- 
rated with it, and is become ¹jcñ, it will yield the 
pureſt dephlogiſticated air by heat only, and will like 


wile dephlogiſticate marine acid. And ſince flowers of 


zinc will not dephlogiſticate marine acid, I preſume 


that this calx alſo is nearly in the ſame tate with maſli. 
cot in this reſpect; and that in any ſtate it contains but 
little oxygen, or ſo united to phlogiſton, as not to be 


extracted either 1 in the form of acid, or of Ah giſti- 


cated air. 


Tho' the flowers of zinc may contain 1 oxygen, 


1 have not been able to diſcover any in them by any 


proceſs that I have made uſe of for the purpoſe. As 


this ſubſtance is formed in a conſiderable degree of 
heat, I was not ſurprized to find that heat would not 
expel any thing from it; but I thought that when it 
was mixed with 1 Iron filings it might, with them, yield 
ſome fixed air, as red precipitate does: But I did not 
find this to be the caſe. 1 got nothing in this proceſs 
beſides inflammable air. Alſo, when mixed with per- 
feat charcoal, ſuch as gives no air with heat, a great 
quantity of both fixed and inflammable air is produ- 
ced); which ſhews that, like this ſubſlance, flowers 
of zinc contain little or nothing beſides water, which 


will have juſt the ſame effect. 


To make this experiment with fairneſs, the iron 


. filings muſt be heated till they give no air. They 
muſt then be well waſhed, till the water put on them 


be 
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means be reduced to a complete calx.* But the im- 


perfect calx to which the metal is then reduced, does : 
not appear to contain any oxygen. When it was 


heated in atmoſpherical air, the quantity of the air was 


increaſed, about one twentieth part of it was fixed 
air, and the remainder was of the ſtandard of 1. 


The water in which the filings of zinc had been im- 


merſed, gave out air much worſe than common air, 


and it was perfectly free from acidity. Iron filings 


will alfo yield inflammable air in water, and this wa- : 


ter allo gives out air that is more impure than common 


air, as does the water over which tin and other metals 
arc calcined. 


That the calces of metals "OY in general contain 


oxygen I have no doubt, becauſe the dephlogiſticated 
air in the atmoſphere dilappears when they are calci- 
ned in it. But there is reaſon to think that the greateſt 


part of the addition of weight which they by this means 


acquire 1s from water, while the oxygen attaches itſelf 
to other ſubſtances 1 in preference to che calx, if they be 


preſent. 


One inſtance of this is that when they are calcined 
with a burning lens over lime water, the lime is pre- 

cipitated ; whereas if the calx had imbibed all the de- 

_ phlogiſticated air that diſappeared, the lime water 
would not have been affected in the proceſs ; this pre- 

_ clpitation of the lite, coming, no doubt, from fixed 

air, which I have ſufficiently proved to con ſiſt of de- 
phlogiſticated air and phlogiſton, or the baſe of in- 


hammable air. I had this refute when I calcined iron, 


copper, zinc, tin, lead, biſmuth, and regulus of an- 
timony in theſe circamftarices.- But when the proceſs | 
was made over mercury, 1 could not always find any 


fixed 


. Db: this was fr printed! in the Medical Repof story, I 


find that, by long ſtanding, the ſurface of theſe filings of 
zinc is become white, ſo that they are perfect flowers of zinc. 


nen 
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fixed air; 
was :nbibed by the calx, tho' it may be impoſſible in 


dephlociſticated and inflammable air. 


rated with it, and is become mmum, it will 


fect charcoal, 
quantity of both fixed and inflammable air is produ- 
iced ; which ſhews that, like this ſubſtance, flowers 
of zinc contain little or nothing beſides water, which 


will have juſt the ſame effect. 
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and therefore 1 preſume that all the oxygen 
For when 


many caſes to extract it again in that form. 


the quantity is ſmall, it may be ſo united to the phlo- 
giſton remaining in the calx, as to form the baſis of 


phlogiſticated air, which I have proved to conſiſt of 


Lead furniſhes an example of this. No oxygen I 


believe can by any means be got from maſſicot, tho' it 


has imbibed ſome. But when this calx is ſuperſatu- 
yield the 


pureſt dephlogiſticated air by heat only, and will like- 


wiſe dephlogiſticate marine acid. And ſince flowers of 
zinc will not dephlogiſticate marine acid, I preſume 
that this calx alſo is nearly in the ſame Nate with maſl:- 
cot in this reſpect ; 

little oxygen, or ſo united to phlogiſton, as not to be 

extracted either in the form of acid. or of dephlog gziſti- 
cated air. 


and that in any ſtate it contains but 


Tho' the flowers of zinc may contain ſome oxygen, 


I have not heen able to diſcover any in them by any 
procels that I have made uſe of for the purpole. As 
this ſubſtance is formed in a conſiderable degree of 
heat, I was not ſurprized to find that heat would not 
| expel any thing from it; 
was mixed with iron filings it might, with them, yield 
ſome fixed air, as red precipitate does. 
find this to be the caſe. 


but I thought that when it 


But I did not 
I got nothing in this proceſs 
Allo, when mixed with per- 
ſuch as gives no air with heat, a great 


beſides inflammable air. 


To make this experiment with fairneſs, the iron 
filings muſt be heated till they give no air. They 
mult then be well waſhed, uy the water put on them 
be 


28 | The Do rine of 


be quite clear, and be again found to give no fixed ar 
with heat. For foreign ſubſtances are very apt to be 


mixed with iron filings, and this proceſs will ſeparate 5 
them. With iron filings thus prepared rcd Precipi- 3 
tate gave fixed air, but flowers of zinc none. 5 3 
There is a grey calx of zinc, ſimilar to that of E 
lead, which Mr. Chaptal calls a perſedt oxyd, This 1 : 
find to be only zinc partially calcined. For on heat. 


ing it in atmoſpherical air it became white, the air 
Was diminiſhed, was without fixed air, and confider. 
ably phlogiſticated. The perfect flowers of zinc treat- 
ed in the ſame manner made no ſenſble change in the 
quantity of the air; but, as in the former caſe, there 
was no fixed air in it, and it was conſiderably phlo- 
| giſticated. 
| The jelting of maſſicot in theſe e 
1 made no change 'of any kind in the air, which ſhews 
hl that! it contains no more phlogiſton than flowers of zinc. 
Oxygen in a calx is perhaps moſt eaſily detected 
WW. ho its forming fixed air when it is heated in inflamma- 
ii ble air; but 1 did not find this. to be the reſult of an 
gs tempt to revive flowers of zinc in thoſe citcumitan- 
ces. Owing to the whiteneſs of this ſubſtance, which 
diſpoſes it to reflect, and not to abſorb, the light that 
is thrown upon it, I could not revive any part of this 
calx completely. A black (pot only was made on a 
Ui part of it. aud about an ounce mealure of in flamma— 
9 dle air was imbibed; but I found. no fixed air in the 
. remainder, any more than I did when I rev wed fine- 
"yy cinder 1 in the lame proceſs. 
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SECTION V. 


Arguments in Favour of the Doctrine of Phlogiſton from 


Jome Circumſta ces in which Sulphur is formed, and 
nitrous Acta phlog ſeiccled. 


1. A N argument may, I think, be drawn in fa- 
vour of the doctrine of phlogiſton from my 
experiment of the formation of ſalphur, from the a- 


cid of vitriol heated in inflammable air, and allo from 


water impregnated with vitriolic ac! d air, expoſed to a 


continued neat. 


Sulphur, the Aniiphlogiſtians lay, tate 5 | 
Nance, and that the vitriviic acid is that ſubſtance with 


the addition of oxygen, or dephlogiſticated air. Why, 


then, I ail, is not folphur produced when dephlogiſ- 
ticated wir is expelled from it by heat, rather than in 


tlie proceis with water Impregnated with vitriolic acid 
air? For when this air is procured by making the acid 
| pals thro' a red hot earthen tube, no ſulphur is ſound. 


But when it 1s heated to drynels 1 in inflammable air, 


which can ſupply it with phlogiſton, ſulphur is form- 
ed. 


The production of phoſphorus from the ohofphe: | 


ric acid heated in inflammable air furniſhes the ſame _ 


proof of this ſubſtance alſo being a compound, and 


that phlogiſton enters into the compoſition of 1t, as | 
well as into ſulphur. 


According to the phlogiſtic theory, the formation 


of ſulphur from water impregnated with vitriolic acid 


air is very eaſy ; both the ingredients of which it is 
compoled being preſent, viz. "its baſis, vitriolic acid, 
and 
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and phlogiſton. They 1 are only m2 ade to form a dif- 
ferent mode of combination by the heat in a tube her- 
n ſcaled. For the vitriolic acid air is produ- 
ced by heating in vitriolic acid moſt of the metals, or 
any other ſubſtance, ſolid or Ad that is ſaid — 
contain phlogiſton. 8 
If it be ſaid that the fulphur may be ruined in this 
experiment by the heat ſeparating the acid from its 
baſe; I anſwer that then the remaining water ſhould 
be more acid than before; whereas I find it to be leſs 
ſo. This diminution of acidity I account for from 
the extreme volatility of this phlogiſticated acid. pe» | 
had the acid been that of vitriol unphlogiſticated, i 
would have been obſtinately retained by the Tg 
| Beſides, it would, ſurely, be more eaſy to expel all 
acid from a liquor paſſing thro' a red hot open tube, 
than from a liquor confined in a glaſs tube hermetical- 
| ly ſealed, ſo that it cannot poſſibly eſcape ; and when 
it is expoſed to no more than a moderate degree of 
heat. For bad it approached to a red heat, the tube 
would nave burſt. 
But the formation of ſulphur and phoſ ohorus, by 
. beating the vitriolic and phoſphoric acids, lo as to eva- 
porate them to dryneſs, in inflammable air, which then 
diſappears, and this effect not being produced without 
it, or ſome other fubſlance containing phlogiſton, is, 
I think, decifive in favour of their receiving an 
addition of ſomething from the inflammable air, or 
phlogiſton, when they are converted into ſulphur and 
Pao! phorus ; and therefore that theſe ſubſtances are 
the compounds, and the acids che more limple fub- 
ſtances of the two. _ 
2. It is ſaid by the Antiphlogiſtians that che ni- 
trous acid never becomes coloured by imbibing any 
thing, but always in conſequence of giving out oxy- 
gen. I think, however, that the contrary is proved 
; by Its abſorbing nitrous air, which 1t does with great 
rapidity. 
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rapidity. But the ſame effe& is a tho' 5 
in ſo remarkable a manner, by means of inflammable 
air. 


I put a quantity of dephlogiticated nitrous acid 


into a phial with a ground glaſs ſtopper, with inflam- 
mable air on its ſurface ; and in another ſimilar phial 
atmoſpherical air was confined with it. Both theſe 


phials I covered with water in inverted glaſs jars, to 
prevent their having any communication with the at- 


moſphere. After long expoſure in theſe circumſtan- 
ces, that which had the common air on its ſurface ne- 
ver acquired any colour, or only a very little, from the 
effect of ig Hi tranſmitted thro' two glaſſes with water : 
between them; but that on the ſurface of which in- 
flammable air was incumbent acquired colour very 
ſoon. I allo found, on repeating the experiment, that 
a part of the inflammable air had been imbibed by the 
acid. In order to make this experiment, a phial fil- 
led with the acid muſt be introduced into a Jar of 1n- 


flammable air ; and, Part of 1t being poured out, the 


ſtopper muſt be put into it in that ſituation. Other 


precautions muſt be uled which a little experience will | 


teach. 
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SECTION VI. 
of the Calces of Mercury. 


HE phlogiſtic theory, 1 readily acknowledge, is 
moſt preſſed by the phenomena of the calces of 


mercury. But in forming any general theory we muſt 
content ourſelves with the feweſt difficulties. It will 
hardly be pretended by the greateſt acimirers of the 
antiphlogiſtic theory, that it is attended with none. 
Thoſe which attend the phlogiſtic with reſpect to theſe. 
calces I do not think to be inſuperable, and farther 
experiments may throw more light upon them. 

As there are calces of mercury which certainly im- 


bibe inflammable air, this ſubſtance, or the baſe of it, 


phlogiſton, muſt be concluded to exiſt | in that metal 
as an element. This is true both with relpert to red 


precipitate, and turbith mineral. 
As to the calx of mercury from the 2 acid of vitriol, 
Mr. Beaume “, I find, agrees with me in the obſerva- 


tion, though I did not know it at the time, that it is 
not completely reducible by mere heat. But. «© later: 


© obſervations,” Dr. Maclean lays, p. 11, © ſhew that 


* the turbith mineral, or any other ſubſtance into 
© which it may be convetted by a red heat, docs not 
6 require any v addition to conſlitute it a metal,” And 


Mr. 


With Mr, Beaume I was a little acquainted. Mr. 
Maequer introduced me to him in his laboratory in Paris, and 
though he was an avowed opponent of the whole of the 

pneumatic chemiſtry, he was a good operator in ch2 old way; 

and his fires, I am perſuaded, were as hot as any raiſed by 
the perſons mentioned by Mr, Adet, or thoſe by Dr. Hope. 


— 
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Mr. Adet ſays, p. 43; © that the yellow oxide of mer- 
* cury has been revived without addition by M. urs, 
Monnet, Bouquet, Lavoiſier, and Fourcroy. 
To this I can only ſay, that I have never been able 
to reduce the whole of this calx by any heat that I couid 
apply, not even that of a burning lens of ſixteen in- 
ches diameter; and this, I am confident, is a greater 
heat than can be raiſed by a any ſurnace whatever. 
From being a red friable ſubſtance, this heat cor,v« rts 
it into a yellowiſh olaſs, with the loſs of about three- 
tenths of its weight ; but after this, no es 8 of 
the ſame heat makes any farther change in it. Vet at- 
ter this, when it is heated in inflammable air, the air 
is imbibed, and it is covered with a black powder, e- 
vidently ethiops mineral, into which mercury, with all 
its neee parts, whatever they be, is known to 
enter. This ſubſtance alſo, and not direaly running 
mercury, was frequently the reſult of my experiments 
on this precipitate before I leſt England. This is cer- 
tainly an experiment of conſiderable conlequence. 
For if it be true that inflammable air be really imbibed 
by any calx of mercury, that it is revived by it, and 
cannot be revived without it, we are authorized to lay 
univerſally, that ſome element of which it conſiſts, 
and no doubt phlogiſton, is a neceſſary component 
part of that metal, and therefore of all the other me- 
tals alſo. 
A deciſive evidence, as it appears to me, chat 
mercury contains phlogiſton is the abſorption of a 
great proportion of inflammable air in the revival . 
red precipitate in it. fs 
By means of a burning lens 1 heated a quantity | 
of red precipitate in inflammable air, in a glaſs veſfel 
confined by water, till 121 ounce meaſures of the air 
were reduced to 95, Then, examining the reſiduum, 
I found that one meaſure of it mixed with an equal 
quantity of nitrous air occupied the ſpace of 1. 77 
meaſures. 


24 92 Tue Doctrine 1 


mealures. Computing from this reſult, it will he 
found that it contained 7. 22 ounce meaſures of pure 
air which added to the 26 which had diſappeared 


make 39. 22 ounce meaſures of inflammable air which 


had been abſorbed by the calx in its revival. For 


that the air expelled from the calx had not contribut- 
ed to the formation of water, was evident from its 
being found mixed with the re of the inflam-_ 


mable air. Neither had it, in this caſe, contributed 


to the formation of fixed air. For there was no ſen- 
ſible quantity of this air found in it, tho“ J have ſome- 
times found a little of it in this proceſs. Nor can 
this difference in the reſult be t thought extraordinar 7 
when it is conſidered that fixed air certainly conſiſts of 
pure air and inflammable air, and that it is found in 
Other proceſſes ſimilar to this. 
In another experiment of this kind 1 revived. " WH 
quantity of the precipitate in go ounce meaſures of in- 
flammable air, till 12 ounce meaſures diſappeared, and 
the ſtandard of the remainder, examined as in the pre- 
ng caſe, was 1. 75. From this it appeared that 
495 ounce meaſures of air had been expelled from 
the calx, and that 13. 495 ounce mealures of inflam- 
mable air had been imbibed by it. „ 
Since much of the calx was ſublimed in the pro- 
ceſs, the beſt method of aſcertaining how much inflam- 
mable air is imbibed in the revival of a given quantity 
of mercury, is to compare the quantity of pure air that 
18 yielded. by a given quantity of the calx with the 
quantity of inflammable air that correſponds to it in 
theſe experiments. Now an ounce of the precipitate 
1. about 60 ounce meaſures of pure air; and ſince 
in theſe experiments 46. 71 ounce meaſures of inflam- 
mable air were abſorbed when 8. 71 ounce meaſures of 
pure air were emilted, 60 ounce mealures could not 
_ be expelled without the abſorption of $29 ounce mea- 
{ares of inflammable air; and ſince mercury gains, as 


Mr. 
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Mr. Chaptal ſays, about 8 per cent. in being convert- 


ed into precipitate, an ounce of mercury mui contain 


362 ounce meaſures of inflammable air, or rather the 
phlogiſton that enters into it. An ounce of lead, I 


have ſhewn, requires 108 ounce meaſures of inflam- : 
mable air, an ounce of biſmuth 185, of tin 377, of 


0 copper from verditer 403, and of iron 890. 


That mercury revived either by inflammable air or 


in cloſe veſſels has the ſame properties will not be de- 
nicd ; and if fo, it muſt conſiſt of the ſame principles, 


and in the ſame proportions, or nearly ſo. I am there- 


fore inclined to think, improbable as 1t may appear, 
that the ſame principle which is eſſential to the conſti- 
tution of inflammable air, that is phlogiſton, pailes 


from th: ml el thro' the glaſs when the calx ; is revived 
by heat in a glaſs vellc! 


There is, " ewe wer, only the choice of his diffi- 
ulty, and of that of an ounce of mercury containing 
either 962 ounce mcafures of inflammable air (that is 


the phlogiſton in it) or none at all. 301 is not denied 


that Iiglit and heat, both of which are allowed to be 
fub; [tances, tho* the weight of them 3 be aſcertain- 
ed, paſs thro' glaſs. They both have certain proper- 
ties, and are transferable ſrom one ſubſtance to ano- 
-ther- according to their known affinities. And why 


may not this be the caſe with phlogiſton alſo. Light 


certainly paſtes thro' plals; and is known to give to 


ſome ſabllances colour, finell; and taſte, w hich have 
uſu: uy HER aſcribed to phlogiſlon. That it docs not 


revive the lead in paſhng thro' the hot flint glals is no 
ee objeQion. For the ſame ſubſtarces in differ- 


ent combinations, and in different Rates, have differ- 
ent properties. The dottrine of chemical affinities 


has yet many difficulties attending it, and it requires 


the niceſt dilcrimination of ee, ee to make con- 


ſi ſtent tables of them. However, I can only propoſe 


10 alls, let others account ſor them in the beſt manner that 
they 
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e can Mr. Scheele ſuppoſed that even dephlogit. 


Cc: aa, or the cllential element of it, paſſed thro' 
1241S. 


t! 
t 
L | 
I have frequently repe eated this speed of the 
reviva; of precipitate in inflammable air, and have ne- 
ver ale] to find a great abſorption of it, whether there 
was any fixed airin the remainder or not; and I ſhould 
have repeated it much oftencr, and on a larger ſcale, in 
Ort der to aſcertain with more exaQneſs the qua! :tity af-- 
inflommable air, or of phlogiſton, contained in a given 
© .1ant.ty of mercury, but that it has ſrequently hap- 
p=ned that the veile Js; in which I made the experiments 
were exploded, after a ſufficient quantity of pure air 
vas expelled from the calx. This accident, however, 
| is a proof that the air expelled from the precipitate had 
not formed either water or fixed air. Sometimes. how- _ 
ever, I have made the greateſt part of he inflammable 
air to diſappcar without avy - xploſion. 
The accuracy of this exp-riment being queſtioned 
by Dr. Woodhouſe, 1 rep. ated it with all the atten- 
KA I could give to it, and had the following reſult. 
I heated a quantity of red precipitate in 282 
ounce meaſures of inflammable air till it was reduced 
to 24+ and found that, whereas before the procels it 
was not the leaſt acted by nitrous air, the flandard 
of it afterwards was 1. 8; ſo that it contained a conſi- 
derable mixture of dephlogiſticated air. I repeated 
the experiment ſeveral times, and always found pure 
air mixed with the inflammable, when I had revived 
any part of the calx. 
Continuing one of theſe proceſſes till, a the 
dimunition, the quantity of air began to increaſe, 
there was an exploſion ; bnt it only raiſed the receiv- 
er in which the air was confined about an inch, and 
_ Fecovering its poſition, it broke the earthen diſh in 
which 1t was placed. 
Aſter this, I made ule of a tin diſh, and zepeating 


the 
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the expcriment, there was an exploſion ſo loud, that 


2 perlon at conſiderable diſtance was alarmed, and 


came running to fee what had happened. The 
receiver, which was a very heavy one, was blown 


much higher than my head; but falling on the graſs 
was not broken. Aſter this, I thought it Unnecellary 


to mike any more experiments of the kind. 


Having formerly made many experiments on the 


revival of red precipitate in inflammable air, when I 


was a convert to the doctrine of the compoſition of 


water, I hall {1bjo! u what I then oblerved with reſ- 


peck to the ſubject from the 6th volume of my Objer- 


_ vations on air, p. 128. 


The greateſt difficulty that Sd with reſpect 

to the theory of the conflitution of water, aroſe from 
my never having been able to procurcany water when 
_ « ] revived mercury from red precipitate in inflamma- 
9 "le air, or atleaſt more than may be ſuppoſed to have 
cen contained in the inflammable air. In order 


to make the experiment with the ſcale « pf. ron, and 
that with the precipitate, as much alike as. poſſible, 


and that I might compare them to the greateſt ad- 


vantage, I made them immediately one after the o- 


ther, and with ev ery circumſtance as nearly as I could 


« the ſame. The inflammable a air was the ſame in both 
the experiments, and the ſcales of iron, and the pre- 

* cipitate, were made as dry as poſſible. They were 
* neated in veſſels of the ſame ſize and form, and e- 


„ qually confined by dry mercury. And yet when 1 
'? heated the former, water was formed as copioully as 
* I have deſcribed it before, viz. actually running 


donn the inſide of the vellel in drops, tho only four 
* ounce meaſures of inflammable air were abſorbed. 


But tho' I heated the precipitate till eight ounce mea- 


66 bY ares of the air was abſorbed, and only three fourths 


ok an ounce meaſure remained, there was hardly a- 
ny ſenſible quantity of water produced, certainly 


ee 
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* not one tenth of what appeared j in the experiment 
«© with the ſcales of iron. There was this di Fc rence, 
© however, in the two reſults. In what remained from 
* the experiment with the precipitate T at this time 
perceived a [light appearance of fixed air. whereas 
© there was none in what remained from the ſcales of 
* iron. The reſiduum alſo from the precipitate had 
in it a ſmall portion of dephlog giſticated air. For 
* heing mixed with an equal meaſure of nitrous air the 
e ſtandard of it was 1. 8. In tins experiment there 
can be no doubt but that the dephlogiſticated air 
95 diſlodged from the precipitate mixed with the inflam- 
% mable air in the veſſel, and as no water was produ- 
i ced, they muſt have eee {ome more ſolid ſub- 
| « ſtance, which in the {mall quantity I was obliged to 
"62s could not be found.” 
At this time, however, 1 think it more probable 
that nothing felid WAS produced, but only that the 
phlogiſton of the inflammable air was imbibed by the 
calx, while the pure air emitted from it was in part 
found mixed with the inflammable air in the veſſel, 
and in part united with it and formed fixed air. 
In nine ounce meaſures of inflammable air from 
malleable iron and water I revived part of the precipi- 
tate ſent me by Mr. Berthollet, (which I had found to 
contain no fixed air, till not more than one fourth of 
the air remained unabſorbed; and examining it, I 
ſound about one twentieth part of it fixed air. But 
mixing nitrous air with it, it appeared that the air diſ- 
lodged from the precipitate had not wholly united with 
the Inflawmable air, For being mixed with an equal 
quantity of nitrous air it occupied the ſpace of 1. 71. 
Alfter the proceſs I miſſed 18 grains of the precipitate. 
But there are ſeveral cauſes of loſs in this caſe, beſides 
that from the air expelled from it. 
In 5. 5 ounce meaſures of the ſame inflammable 
air I again revived lome of the ſame precipitate till it 


Was 
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was reduc ed to 0. 77 of an ounce meaſure. Of this 


one fixth part was fixed air, and the reſt of the ſtandard 


of 1. 6. It exploded at once when the flame of a 
candle was preicnted to it. 


In making theſe experiments over mercury we 


nece llarily v le but {mall quantities of air, and there- 
fore the reſults may not in ſome reſpedcts, be ſo much 


depended upon. But I think it ſufficiently appears. 


from them that no water was formed in the procels, 8 


and this tne new the cory abfolutely requires. 


On the whole, I think it can hardly be denied 


that conſidering. the great quantity of inflammable 
air that diſappears in theſe experiments, the greateſt 
part of it, at Icaſt, muſt enter into the calx. And 


ſince all running mercury muſt conſiſt of the ſame 
elements, the (ime principle that (with the addition 
of water} forms inflammable air, and which we call 
phlogiſton, muſt pas thro' the red hot glaſs when 
the calx of mercury is revived without addition, by 


means of heat mw 


Some EXPEL) nts that J have made on Giver. 
gold, and platina, gas this hypotheſis. All theſe 
metals yield a conſiderable quanlity of nitrous air, 


when they are diſſolved, the firſt in nitrous acid, and 
the two Jall in aqua, regia. And when the ſolutions 


were evaporated. and the reſiduums heated in inflam- 
mable air, a great quantity of it diſappearcd, and the 


metals were revived. And yet by means of the ſame 
acids thele dry reſiduums will yield a great quantity of | 
"nitrous air. I hey muſt, therefore, have 8 red, by 


means of heat only and this tranſmitted thro' a veſſel 
not red hot, the faine priociple that was communicated 
to them by imbibing inflammable air. 


. hat nitrous alr contains the ſame principle with 


inflammable air, or phlogiſton, appears from the fol- 
* 


lowing g experiment, in which the former was produced 


* 


by 
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by means of the latter, if the nitrated calx of any metal 


be heated in it. 


If copper be dillolved in nitrous acid, and the wa- 


ter beexpelled to a certain point, there remains a green 
ſubſtance, which is not at all deliqueſcent ; but when 


expoſed to heat gives out a red vapour. Some of this 


ſubſtance I heated in 21 ounce meaſures of inflamma- 
ble air till the veſſel was filled with red vapour, when 
it was reduced to 6 ounce meaſures, and I found that 
when it was mixed with common air the ſtandard was 
1. 35; ſo that it was almoſt wholly nitrous air. T here 
was init a ſmall quantity of fixed air, but there was 
| nothing inflammable in it. It extinguiſhed: a candle. 


1 formerly endeavoured to aſcertain the proporti- 


on of phlogiſton in nitrous and inflammable air, and 
found it to be nearly the ſame in both. That this is 
not far from the truth may, I think, appear from com- 
paring the reſult of two of my former . experiments, 


which I never before thought of ng with this view. 


When I firſt diſcovered nitrous air, I endeavoured to 
find what quantity of it would be yielded by the dif- 
ferent metals, and found that 20 grains of iron yielded 


16 ounce meaſures. When, with other views, I endea- _ 


voured to aſcertain the quantity of inflammable air that 
was yielded by malleable iron, I found that 120 grains 
of it yielded 96 ounce meaſures; and this is exactly 
the quantity of nitrous air that the lame weight of iron 
would give. For 120 is to 96 as 20 is to 16. 


Twenty grains of platina gave nine ounce meaſures 


of pure nitrous air, and 22 grains of gold gave 8 ouuce 


meaſures. They e e contain nearly the ſame 


proportion of phlogiſton (for 20 is to 9as 22 is to 


9. 9.) and little more than half as much as iron. For 


it will be in the proportion of 170 ounce meaſures 


to the ounce. It is, however, more than is contained 


in lead, but lets than biſmuth, and much tefs than in 


Ty 
T 1 
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That ſomething can paſs thro' glaſs is evident ſrom 
many Obſervations reſpecting oth ligh tand Beat. cre 


of the moſt remarkable of which is perhaps that cf 
minium, or red precipitate (which when cold ate of 
the colour of arterial blood) heated in a glaſs. 


tube, acquiring the dark colour of venous blood. tho' 


they loſe it again when they become cold. What to. 
infer! from this curious fact I do not dilt; nctly Ice. 


SECT ION VII. 
a: ine Þ ecompoſution of Water. 


HE antiphlogiflic theory has received its greateſt 
ſupport from the ſuppoſed diſcovery that water 
is reſolvable into two principles, one that of oxygen, the 
bate of dephlogiſt. cated air, and the other, becauſe it 
has no other origin than water, hydrogen, or th gat which, 
with the addition of calorigue, or the element of heat, 
conf}itutes inflammable air. One of the parts of the 
„modern doctrine the moſt ſolidly eſtabliſhed, ſay 
Mr. Berthollet, and the other authors of the 2 Report 
* on this ſubject (Exammaiton of Kirwan, p. 12 is 
the formation, the decompoſition. and recompoſiti- 
„on, of water. And how can we doubt of it, when 
we {ce that, in burning together fifteen grains of in- 
flammable air, and eiphty: ve of vital air, we ob- | 
tain exatily an hundred grains of water, in which, 
by decompoſition, we find again the fame principles, 
and in the ſame proportions. If we doubt of a truth 
+ ellabliined by experiments ſo limple, and palpable, 
* there would be nothing certain in natural philoſo- 
phy. We might even queſtion whether vitnolated 
GG „ tartar. 
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* tartar be compoſed of vitriolic acid and fixed alkali, 
or {al ammoniac of the marine acid and volatile al- 


„Kali, &c. &c. For the proofs that we have of the 


et compolition of theſe ſalts are of the ſame kind, and 
„not more rigorous, than thoſe which eſtabliſh the 


£08 compolition of water. Nothing perhaps more clear- 


ly proves the weakneſs of the old theory, than the 


00 * forced explanations that have been attem ted to be 
P 


given of theſe experiments.“ 
N otwithſtanding the 8 thus ſtron gly ex- 


vreſſed by theſe able and experienced chemiſts, I muſt 


take the liberty to ſay, that the experiments to which 


they allude appear to me to be very liable to exception, 
nnd that the doctrine of Phlogiſton caſily accounts for 


all that they obſerved. 
Their proof that water is decompoſed, 3 refol. : 

ved into two kinds of air, is that when ſteam is made 

to pals over red-hot iron inflammable air is produced, 


and the iron acquires an addition of weight, becoming 
what is called finery cinder, but what they call oxide 


of iron; ſuppoſing that there is lodged in it the oxygen 
which was one of the conſtituent parts of the water 


expended in the proceſs, while the other part, or the 


hydrogen, with the addition of heat, alſumed the lorm 


- inflammable air. 


But 1n order to prove a this addition of weight 


to the iron is really oxygen, taey ought to be able to 


exhibit it in the form of dephlogilticated air, or of ſome 


Other ſubſtance into which Oxygen 18 Ne to enter, 
and this they have not done. Iron that has really im- 
bibed air, or the common ruſt of ron, has a very dif- : 
ferent appearance from this finery cinder, being red, 


and not black ; and when treated in Gmilar proceſſes, 
exhibits very different reſults. Mr. Fourcroy ſays, 
(Ib. p. 251,) that this finery cinder is * iron partial- 
«ly oxygenated.” But if that were the caſe, it would 

20 on to attract more oxygen, ans ! in time become a 


Loki es þ : | 
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proper ruſt of iron, completely oxygenated. But this 
is ſo far from being the cale, that, as I have obſerved, 


finery cinder never will acquire ruſt; which ſhews that 
the iron in this ſtate is ſaturated with ſome very differ- 
ent principle, which even excludes that which would 


. have converted it into ruſt. 


However, neither this, nor any oder; : FL -of:---.. 


"Fran; can be revived unleſs it be heated in inflamma- 


ble air, which it eagerly imbibes, or in contact with 
| ſome other ſubſtance which has been ſuppoled to con- 
tain phlog zifton. The probability therefore is, that 
the phlogiſton then enters this calx of iron, replacing 5 
that which had been expelled to form the inflammable . 
air. Nor can any inflammable air be procured in 
this proceſs with ſteam, but by means of ſome ſub- 
ſtance which has been ſuppoſed to contain phlogiſton 
Where then, is the certain proof that water 15 decom- : 


poſed in this proceſs ? 


Jie, according to the antiph! ogillic haves: wa- 
ter itlelf contains all the elements of both dephlogiſti- 


cated and inflammable air, and wants only calori que, 


which they can give at pleaſure, I ſee no reaſon why 


heat alone, without the aid of any metal, might not 
convert it into air. When the particles were ſo far 
ſeparated as they are in a ſtate of ſteam, I ſee no 


occaſion for the ſuperior attraction of any other ſub- 


ſtance ſor either of them. In ſteam each of the ele- 


ments is already in the form of air, and with its due 


proportion of calorique, and then why ſhould they 
not continue in that form, only mixed together, ready 


for N 


(aid that the oxygen imbibed by this 


1 bein, 5 expelled by heat in contact with inflam- 
1 air, tes with that air, and with it conſtitutes 


the water which 1s found after the proceſs. But for 


any thing that appears, this water may be that which 


the iron had imbibed, and which can only be expell- 


ed 
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ed from it by the entrance 7 that phlogiſton which it 


had loſt. Beſides, it has been ſhewn that the water 


produced in this manner is much more than in the re- 


quired N of the inflammable air that 8 


pears. es 
Another pretended proof that we ter is compoſed of 


dephlogilticat ed and infl. bl; air, is that when the 


latter is burned ſlowly in the former, they both diſap- 
pear, and a quantity of water is produced, equal to 


their weight. I do not, however, find that it was in 
more than a fin ale experiment that the water ſo pro- 7 

| duced is faid to have been entirely free from acidity, 
though this expcriment was on a large ſcale, not lets 
than twelve ounces of water being procured. But the 


apparatus employed does not appear to me to admit 
of ſo mach accuracy as the concluſion requires; and 


there 1s too much of correction, allow ance, and COM. - 
put; tion in deducing the al 


Allo, it is, after al“. acknowledged that, after de- 


com mnoahng this qulantit; of the two 1 of. Air, and 


king all the allowa ance they could for phiog Ac te 
air, or azete, in the deph hlogiſti icated air, they found 
liſty one cubic inches of this kind of air more than they 


could well account for. This quantity, therefore, and 
perhaps ſom: (hing more (hince the operators were in- 


tereſted to make it as [mall as poflib le) muſt have been 


formed in the We els. And when this kind of air, as 
well as inflammable, is decompoled together with de- 


phlogifticated air, nitrous acid is produced. The pro- 


bability there fore 1s, PO tne 1 yg principle, or 


the oxygen, in the der phlo. 1{ticated air w hich th ey de- 


| Compoled,.” WAS e 2 tined in hat. pile viſticated] air, and 


9 7 
that, had the proce RED condu: Qed in any other man- 


ner, it ww Ig. have med the form of nitrous 3 


Fs an 


They as«cnowied ze 5 at, except when the inflainmable 
"5 7 9 * } 
air was bürned in the ſlow 7 TT mer, the water th ey. 
| w 8 J 1 Ay” Ir . 5 ö A £1 1 * ; 
produced had more-o1 leſs Of acidity. 


TH. 
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The realon, no doubt, was that, whenever the 
lame they made uſe of was too ſtrong, more of the 


dephlogiſticated air in proportion to the inflammable 


was conſumed, than when the flame was weak; ſo that 


the reſults of their * exaltly coincide with 
thole of mine. 


Citizens Berthollet ot Fourcroy ſay with Mr. A- | 
_ that the ſmall quantity of acid which is com- 
** monly found in this proceſs. comes from the azote, 


- © which is mixed with the gas.” (Annales de Chymie, 


vol. 26, p. 306.) But if this was the caſe, they could 


never get water free from acid, becaule they can never 
wholly exclude azote. Beſides, how can they think 


it fo eaſy to procure nitrous acid from azote in this pro- 


ceſs, when Mr. Cavendiſh found it fo difficult to pro- 


cure a barely lenſible N by numberleſs electric 


explofions! . 


The experiments which 1 made on the cnet 


tion of theſe two kinds of air in cloſe veſſels, appear 


to me to be much leſs liable to exception, and the 
concluſion drawn from them 15 the reverſe of that of 


the French philoſophers. 


When dephlogiſticated and inflammable air, in the 


5 proportion of a little more than one meaſure of the 
former to two of the latter (both ſo pure as to contain 


no ſenſible quantity of phlogiſticated air) are incloſed 


in a glaſs or copper veſſel, and decompoled by taking 
an electric ſpark in it, a highly phlogiſticated nitrous 
acid is inſtantly produced and the purer the airs are, 


the ſtronger is the acid found to be. If phlogiſticated 
air be purpoſely introduced into this mixture of de- 
phlogiſticated and inflammable air, it is not alfected 


by the proceſs, though, when hens | is a conſiderable 
deficiency of inflanmable air, the deplilogiſticated air, 
for want of it, will unite with the phlog: iſticated air, 
and, as in, Mr. Cavend 77's experiment, form the lame 
acid. But ſince both the kin 43 of air, viz. the mflam- 

mable 
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mable and the phlogiſticated, b to form the 
ſame acid, they muſt contain the ſame principle, viz. 


phlogiſton. 


If there be a redundancy of Inflanwable air in 


this procels, no acid will be produced, as in the great 


experiment of the French chemiſts, but in the place of 
it there will be a quantity of 25 ogiſticated air r together 


with water. 


Meſſrs. Berthollet and Fourcroy fay, with Mr. 


Adet, that the water procured in this manner cannot 
be held in ſolution in the gaſſes, but muſt neceſ- 


ſarily be a new production (Annales de Chymie, vol. 
26, p. 306.) But I do not fay that this water was held 


in lolution in the gaſſes, but was a conſtituent part of 


them; and for any thing that is certainly known is all 
that can be aſcertained by weight. I wiſh, however, 
to have more repetitions of this experiment, in order 
to aſcertain this curious circumſtance. I was never 


able to get the whole weight of the airs in water. In 


my experiments, when no acid is produced a conſide- 
rable quantity of phlogiſticated air is always formed. 
When the decompoſition of phlogiſticated and in- 


flammable air is made in a glaſs veſſel, a peculiar 


denſe vapour is formed, which the eye can eaſily diſ- 


tinguiſh not to be mere vapour of water, and if the 
juice of turnſole be put into the veſſel, it immediately 


becomes of a deep red, which ſhews that it was an 


acid vapour. 


Since the acid that 1 procured i in this proceſs was 


in conſiderable quantity, and no phlogiſticated air 
was preſent (for in the laſt of the experiments I did not 

even make uſe of an air- pump, but firſt filled the veſ- 
ſel with water, and then diſplaced it by the mixture of 


the airs) I do not ſee how it is poſſible to account for 
the formation of this acid but from the union of the 
two kinds of air; and it can hardly be ſuppoſed that, 


: in the "ay ſame proceſs, the decompoſition of == 


fame 
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lame ſubttindez ſhould dope others fs very differ- 5 
ent from each other as water and ſpirit of nitre. I 
think I have ſufficiently accounted for the reſult of 


the experiments made by the French chemiſts on the 


common hypotheſis, which ſuppoſes inflammable air 
to contain phlogiſton; but I do not yet ſee how it is 
poſſible for them to explain mine on theirs, according 
to which there 13 no ſuch principle in nature. Upon 

the whole, it does not appear to me that the evidence 5 


either for the compoſition, or the decompoſition, of 
water is at all latisfaCtory ; and certainly the argu- 
ments in ſupport of an hypotheſis ſo extraordinary, 


and ſo novel, ought to be of the moſt OT 


kind. 


Dr. Maclean boaſts greatly of the ſuperior accu- 
racy of the French chemiſts. © In what reſpects,“ 


lays he, p. 45; + his experiments were leſs liable w 


exception than thoſe of the French chemiſts, i 
what I do not comprehend. Theirs were ano hy 


ed on a very extenſive ſcale, great care was taken to 
* aſcertain the degree of purity of the gaſſes before 
_ * combuilion, and the apparatus was fo conſtructed, 

that ther cfults could be determined with the greateſt 
“ nicety. The Doctor's on the contrary, were made 


with very trifling quantities of materials, their puri- 


ty was not tried, and their wet: Sht not accurately de- 


„ termined.” 


Let us now conſider What theſe high founding words : 
amount to. Experiments made with a great quantity 
of materials are not, always, on that account, the moſt 


accurate, eſpecially where, as in this caſe, the thing 


to be determined is {imply the quality of the reſult. 


When I can produce but a few drops of a ſtrong acid, 
and as often as I pleaſe, from the very ſame materials 


from which I am told I ought to get only pure water, 5 


what is it to me whether they produce gallons "i 
Great: care, he ſays, was taken to aſcertain the pu- 
rity 
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rity of chis gaſſes, whereas with reſpect to! mine, he ſays, 


the purity was not tried. Now that f mine was not 
only tried, and with as great accuracy as they could try 
theirs, but the dephlogiſticated air that I uſed was pu- 


rer than any that I believe they ever pretended to have 
made. For with two equal meaſures of nitrous air, 
the reſiduum was only four hundredth parts of a mea- 
ſure, and this flight impurity was probably not in the 
: dephlogiſticated, but in the nitrous air, which is very 


apt to vary in its quality, and very difficult to obtain 
pure. And yet with this very pure dephlogiſticated 


air, and a proportion, exactly defined, of the pureſt 
poſſible inflammable air, I got drops of a ſtronger a- 


cid than can be procured by means of air leſs pure. 


To this impurity, viz. a mixture of phlogiſticated air, 

the antiphlogiſtians always aſcribe the production of 

the acid, though if the air be purpoſely leſs pure, 1 
never fail to find that impurity, viz. the phlogiſticated 


air, unaffected by the proceſs ; ſo that it could not pol- 
fibly have contributed to the production of the acid. 
Withthe greateſt confidence, however, Dr. Mac- 


lean ſays, p. 53, the denſe acid vapour that I pro- 
«* duced by the exploſion of the two kinds of air was 


% occaſioned by the azote contained in the oxygenous 


« gas that I employed.” He might as well have ſaid 


it was occaſioned by that which I did not employ. If 


ten times the quantity of azote in the air I uſed had 
been wholly decompoſed, it would not have amount- 


ed to the hundredth part of the weight of the acid that 
I procured. | 


Their apparatus, he ſays, was ſo conflratted. that 


; the reſult could be determined with the greateſt nicety. 


On the contrary, it was extremely complex, as a view 
of their plates will ſhew, and mine was perfectly um- 


ple, ſo that nothing can be imagined to be leſs liable to 
be a ſource of error. How, indeed, was this poſſi- 
| ble? I uſe only one large veſſel, of glals, or copper. 


14 
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I put into it at once a certain proportion of the two 
1 of air, the purity of which, when it is necella— 
a can aſcertain as well as other perſons. From 
hi {implicity of the apparatus no other ſubſtance can 
poſſibly mix with them, and I then explode the 
whole at once by an electric ſpark. After this I pre- 
ſently find the reſult by examining the liquor that is 
drained from the veſſel. Though T have not gallons. 
of this liquor, I have fome ounces, which no anti- 
phlogiſtian would care to drink. Will Dr. Maclean 
ſay that my proceſs is leſs accurate than that of the 
3 As becauſe it can be finiſhed in leſs than five mi- 
nutes, and theirs requires the aſſiduous attendance of 
tome day N 
Uſing the ſame moſt fimple apparatus, 1 I can, by 
only varying the proportions of the two kinds of air, 
produce the 1eſult which the French chemiſts ſo much 
boaſt of. For I can procure water as free from acidity 
as theirs, and with much greater certainty, as I have 
no attention to give to a flame, leſt it ſhould at an 
time burn too fiercely. But in this caſe I always 
produce a quantity of phlogiſticated air, in which they 
acknowledge that the principle of acidity reſides. 
They alſo do not deny that they had a ſurplus of the 
ſame kind of air; and as to the quantity of it, I can- 
not help ſuppoſing that, intereſted as they were to 
make it as little as pollible, being men, and of courſe 
liable to the biaſſes of other men, they may have re- 
preſented it, by the allowances chey made in their 
computation, ſomething leſs than it really was. All 
the inſide of my large veſſel being, of courſe, wet 
with the liquor produced by the exploſion, I could 
not pretend to weigh that which was drained from it 
with much accuracy. But then very little depended 
upon the quantity, compared to the conſideration of 
the quality of the liquor; which may be as ſatisfaQorily 
alcertained by drops, as by the largeſt quantities; and 
H 


till 
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till the French chemiſts can make their experiments 


in a manner leſs operoſe and expenſive, requiring fewer 


precautions, and leſs of computation, I ſhall conti- 
nue to think my reſults more to be depended he 82g 


than theirs. | 
Mr. Berthollet chien to my experiment, chat the 


weight of the liquor which I produced from the de- 
compoſition of dephlogiſticated and inflammable air 
was never equal to the weight of the air. But this I 


account for by the eleape of the highly phlogillicated ” 


acid. 


He alſo ſays that I took. no account of the reſidu - 
um of the air in the veſſel in which I made the explo- 
ſions. But I did not overlook this circumſtance; ſince 
I meaſured the capacity of the veſſel by the quantity 


of air that actually diſappeared, by having been com- 
pletely decompoſed in the procels ; fo that there was 
no occaſion whatever to take an account of the air that 


was not affected by it. 
1 ſhall conclude this ſeQion with 8 chat in 
order to complete their proof of the decompoſition of 


water, the antiphlogiſtians ſhould produce ſome ſub- 
£ 83 which, by uniting with hydrogen in water, 


ſhould let go the oxygen, in the form of dephlogiſti- | 
cated air, or of fome acid; and ſurely ſome ſuch ſub- 


ſtance might be found, if their theor y be true. The 


component parts of water are not ſo intimately united, 


but that they may be ſeparated by means of affinities. 
| Otherwiſe the hydrogen c could not nave been detached . 
fr om Hp | 


' SECTION. 
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SECTION vIII. 


= An Annen againſt the Dceompoſt tion 7 Water from 
tue different Proportions of the Elements of which it 
08 Juppoſed i to conſiſt, enen to OO E xpert- 


ments. 


8 A ©cORDING to the new 8 water PETR 
5 of two principles, oxygen and hydrogen; and 
they are ſeparated by iron, or charcoal, in a red heat, 
uniting with one of them, and ſuffering the other is 
eſcape; and therefore if in any caſe a quantity of wa- 
ter be wholly expended i in forming air, and only one 
of the kinds be found, it will be evident that this wa- 
ter does not conſiſt of two elements. Now according 
to one of my experiments water would appear to conſiſt 
pf only one of the kinds of air, and eng to ano 
ther of the other. 

I have ſhewn that by a flow ſupply of water in 
ſending ſteam over red hot charcoal, the whole of 
the produce is inflammable air, without any mix- 
ture of fixed air, or the production of any ching, ae- 

rial, fluid, or ſolid, into which oxygen can be ſup- 
poſed to enter. From this experiment, therefore, 
conducted in this manner, it might be concluded that 
water conſiſts of hydrogen only, without any oxygen. 

This obſervation of mine is confirmed by Mr. 
Watt, whoſe accuracy no perlon will call in queſtion. 

He ſays i in his Deſcription of a pneumatical apparatus, 
ſubjoined to Dr. Beddoes's Conſiderations onthe medicinal 
uſe of fatiitious air, p. 84 It has been obſerved by 
{© Dr. Prieſtley, and confirmed by my experience, that 


« when much water paſſes in the form of ſteam, there 
OT: 
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& js much fixed air formed ; but little or none when 


"08 * the water is admitted ſo ſparin gly chat no ſtcam reach- 


* es the refrigeratory. 
I once thought with the Antiphlogitians that fix- 
ed air was held in ſolution in this heavy inflammable 
air, becauſe when it is fired together with dephlogil- 


by ticated air much fixed air is produced; but I am now 
 fatisfied that all the oxygen in that fixed air comes 


from the dephlogiſticated air with which it is fired. 
That this m/e be the cafe in ſome experiments is evi- 


dent, becauſe the fixed air fo procured greatly exceeds 
the weight of all the inflammable air employed; and 
therefore could not poſſibly have been contained in it. 


The reaſon why more fixed air 1s produced when 


the ſupply of water is copious is, I imagine, becauſe |. 


more water is neceſſary to the conflitution of fixed air 
than to that of inflammable air. 
According to this experiment with charcoal, water 
may be fhewn to conſiſt of hydrogen only; but ac- 
cording to my experiment with terra ponderoſa aera- 
ia, it may be proved to conſiſt of oxygen only. For 
Wien ſteam is ſent over this ſubſtance in a red heat no- 


thing but the pureſt fixed air is produced; and yet the 


whole of any quantity of water may be expended in 


that production. As water is not ſaid to contain any 
carbone, this muſt be ſupplied by the terra ponderoſa, 
and all the oxygen by the water. For according to 


the theory fixed air con ſiſts of 28 parts of carbone, 
and 72 of oxygen. : 


Thele experiments favour my hypotheſis s that wa- 
ter is the bats of all kinds of air, and therefore that 
without it no kind of air can be produced. In ſome 
caſes. as in that of the light inflammable air, 1t may 


be all that can be Atera 18d by werght. 


To my experiments with! the terra ponderoſa, 


which in my opinion demonſtrably proves that water 


is a conſtituent part of fixed air, and therefore proba- 


bly 


Phlogiſton eſtabl Ned. 1 > 


bly of other kinds of air alſo, Mr. Berthollet objects 
'F Report p. 82) that I did not examine the loſs of weight 
in this ſubſtance. But after the proceſs it adhered ſo 
cloſely to the earthen tube in which the experiment 
was made, that the loſs of weight could not be aſcer- 
tained with accuracy. This, however, was not at all 
neceſſary. I found very exactly how much fixed air a 
given quantity of this ſubſtance would yield by means 
of water, which appeared to be the ſame that it yield- 
ed by ſolution in marine acid, and that it yielded no 
air at all by mere heat without water. It was quite 
ſufficient, therefore, to find how much water was ex- 
pended in procuring any quantity of fixed air from 
this ſubſtance. And as there was no other ſource of 
loſs of water beſides the fixed air, it could not but be 
concluded that it entered into its compoſition, as a ne- 
ceſſary part of it, and in the proportion which I al- 
: certained. 
The truly! ingenious and equally candid Mr. Rap 
hints that the water might be imbibed by the terra pon- 
deroſa; but I ſee no reaſon to think that it did. It 15 not 
at all probable that there is any affinity between this 
ſubſtance and water; and if water exiſt in 1t as an ex- 
trancous ſubſtance, the heat that I applied would have 
expelled it. 
Mr. Rupp produces ſeveral experiments, made 
Teemingly with great accuracy, to prove that fixed air 
contains no water. But experiments which require 
the ſolution of ſubſtances in acids, and evaporation, 
together with the computation of the proportion of 
earth, acid and water contained in ſalts, are much 
more complex than mine; and therefore, will not, 1 
think, authorize ſo poſitive a concluſion. I have not 
| repeated his experiments, and leave others more expert 
than I am in ſuch proceſſes to judge between us. 
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SECTION IX. 


_ Of the ſuppoſed Decompoſ ition 107 Water in the Experi- 


ments of Van Trooſtwick and Deiman, in theſe of Mrs. | 
Fulliame, and various other Proceſſes. 


TT is alleged in favour of the decompoſition. of wa- 
ter, that both dephlogiſticated and inflammable air 


have been procured by taking electric ex ploſions in 


water. Experiments with this reſult were made by 
Meſſrs. Van Trooſtwick and Deiman, and have been 
repeated with the greateſt attention by Dr. Pearſon. 


See the Philoſophical Tranſactions for 1797, p. 142. 


The accuracy of theſe experiments I am by no 


means diſpoſed to queſtion. Both dephlogiſticated 
and inflammable air were, no doubt, produced, tho“ 
vith infinite labour, by this means; and I conſider 


the experiment as exceedingly curious and important 
in ſeveral reſpects. But it is a very complex one. Se- 


veral agents are concerned, and what, and how much, 
to aſcribe to each of them it is not eaſy toſay. 1 have 
not yet found any termination to the production of air 


from water only, and the laſt product, which is equa- 


ble, is wholly phlogiſticated air, of the nature of 
which we know but little. Some of my experiments 
ſeem to prove that it is compoſed of dephlogiſticated 
and inflammable air; and {zght, which is peculiarly 
intenſe in the electric ſpark, is in my experiments on 


plants, and probably in other proceſſes, a neceſſary 
agent in the production of dephlogiſticated air, when 


there is water for its baſis. And the metals that are 


employed, viz. gold and platina, may contribute to 


this ſlow production of inflammable air. But the ac- 
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cenſion of theſe airs being ſometimes ſpontaneous, 
without the eJettiic [park being taken in them, ſhews 
that part at leaſt of the air produced is phoſphoric ; and 
it is well known that the electric {park is always accom- 
panied with the ſmell of phoſphorus. 78 
I hope theſe experiments will be repeated wh 4 
ſtill greater variety of circumſtances, tho' I do not lee 
how they can be made ſo that water only ſhall be employ- 
ed. except perhaps in a glaſs ſyphon, ſo that the e- 
lectric ſpark ſhall be made to paſs from the water in 
one of the legs to the water in the other, and to this 
there are many objections. | 
I0 theſe obſervations I ſhall fabjoin what I ob- 
ſerved with reſpect to this experiment when I made a 
new arrangement of my I on air in three | 
volumes, vol. g. p. 543. 
It maſt be acknowledged that fubſiandes poſ- 
29 ſeſſed of very different properties may be compoſed 
of the ſame elements, in different proportions, 
and different modes of combination. It cannot, 
2 * theretore, be {aid to be abſolutely impoſſible but that 
water may be compoled of dephlogiſticated and in- 5 
& „ air, or of any other elements. But then 
the ſuppoſition ſhould not be admitted without 
proof; and if a former theory will ſufficiently ac- 
count for all the fatts, there is no occaſion to have 37 
© recourſe to a new one, attended with no FOO ad- (Ml 
vantage.“ 1 
„ allo, that phlogiſton is an W in the com- 
6. poſition of water 1s, as I have more than once ob- 
e ſerved, not improbable ; knce water conduRs elec- 
« tricity like metals and charcoal, into which the ſame 
8 principle enters; and becauſe, when freſh diſtilled, 1 
..* 1t attracts dephlogiſticated air from the atmoſphere, 4 
which is the property of other ſubRances containing 1 
** phlogiſton. By this means water may, in fact, con- i 
tain both the principles of which, according to the 
new 
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new „ theory, it wholly conſiſts, and in what propor- 


* tion it contains them we cannot tell. For tho' heat 


may expel them in part, in the form of air, the force 


« of this action may be limited, fo that water boiled 


4 ever ſo long may retain much air, which only ſuch _ 
sa degree of heat as is communicated by electricity 


« can diſcover. But this proves nothing againſt the 
% doarine of phlogiſton ; ſince it only proves that this 


principle is contained in water, more or leſs inti— 


* mately combined, as well as in many other lub- 


6 ſtances. 


Dr. G: F ordyce found, by an experiment which | 


15 the appearance of great accuracy, (See Philofophi- 
cal Tranſactions for 1792, p. 374) that the addition 
of weight to zinc, when it 1s converted into a calx, 
comes from the water. But he advances nothing to 
prove that the water was decompoſed in the proceſs ; | 
and water is all that I can find in flowers of zinc. 


It is pretended that water is decompoſed by the 
growth of plants acted upon by light. But if this was 


the caſe, why will not a plant continue to grow in the 
ſame water till the whole of it be decompoled ? Where 
as I always found that only a certain quantity of de- 
phlogiſticated air could by this means be procured in 


the ſame water, and very little in proportion N 


its bulk. After this the produktion of air cealed, and i 
the plant diet. 


To me it appeared, that the food of the 1 was 


the phlogiſton contained in the water. For when by 
the growth of the plant the air contained in the water 
was perfectly pure, the proceſs always ceaſed. But 
the ſame plant, removed to water that contained im- 


pure air, would grow again, and give pure air as be- 


fore. See my Exper iments on air, Vol. 5, p. 25. 


_ Allo, having put various vegetable and animal 


ſubſtances into water, which by putreſying became 


olfenhve in the dark (yielding inflammable air mixed 
| with 
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with fixed air) when the veſſel containing them was 

placed in the light, and green vegetable matter was 

ſuffered to grow in it, the pureſt dephlogiſticated air 

was produced; the phlogiſton, as I oblerved, p. 42, 

which, in other circumſtances, would have been con- 
verted into inflammable air, now going to the nou- 
riſhment of this Arg und by the influence of light 
yielding fuch pure air. On this lubject 1 then made 

the following remarks,” p. 6. 

5 impollible not to obſerve from theſe expe- 
© ximents the admirable proviſion there is in nature to _ * 
5 2 prevent, or to leſſen, the fatal effects of putrefac. 5 dl” al 
tion, eſpecially in countries where the my 10 
: the fun are moſt direct, and the heat the molt in- ES | 
tenſe. For whereas animal and vegetable ſubſtan- = 
ces, by ſimply putrefy. ing, would neceſſarily taint WM 

great maſſes of air, and render it wholly unfit for 
1 reſpi ration, the ſame ſubſtances putrefying in water, 
lapply a moſt abundant pabulum for this w onder- 
* fal vegetable ſubſtance, the ſeeds of which appear 
to be in all places, diſperſed inviſibly thro' the at- 
mo{pnere, and capable, at all ſeaſons of the Year, 
Fi: of taking root, and immedialely propagating theme 
i ſelves to the greateſt extent, By this means, in- 
e ſtead of the air being corrupted, a vaſt addition of 
the pureſt air is contin ually thrown into it.” 1 
* By this means allo ſtagnated waters are ren- 1 9 
% dered much leſs offenfive and unwholeſome than 14.4 
s they would otherwiſe be. That froth which we 
_* ſee on the ſuriace of ſuch waters, and which 7.0 
apt to create diſguſt, generally conſiſts of the p- 
relt dephlogiſticated air, ſupplied by aquatic plants, 
„which always grow in the greateſt abundance, and 
„ flouriſh moſt, in water that abounds with putrid 
matter. When the ſun ſhines theſe plants may alſo 
be ſeen to emit great quantities of pure air.” 
* Even where animal and vegetable ſubſtances pu- 
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80 trefy i in air, as they have ſome moiſture in chem, va- 
7 rious other plants, in the form of mold, &c. find a 


proper nutriment in them; and by converting a con- 
ſiderable part of the phlogiſtic effluvium into their 


_ * own nouriſhment, arreſt it in its progreſs to corrupt 
the ſurrounding atmoſphere. So wonderfully is e- 
6 very part of the ſyſtem of nature formed, that goon 

» never fails to ariſe out of all the evils, to which, 


** conſequence of general laws, moſt benennen to Fax 


« whole, it isneceſlarily ſubject. It is hardly poſſible for 
CY perſon of a ſpeculative turn not to perceive, and 
5 admire, this moſtwonderful and excellent proviſion.” 


" Vries charcoal is reſolvable by means of water 


into fixed and inflammable air, and fixed air conſiſts of 
| dephlogiſticated air and phlogiſton, theſe principles 


have been united in the ingemous experiments of Mr. 
Tenant, diverſified by Dr. Pearſon, ſo as to form char- 


coal. It w as accompliſhed by heating ſubſtances con- 
taining fixed air, as marble, &c. together with phoſ- 


phorus. which contains phlogiſton. This experiment 


has been alleged in favour of the decompoition of 


water ; but I only fee in it the compoſition of a ſub- 


ſtance from the elements Of which ut Was known to 8 


conſiſt. | 
The production of infammable air from liver of 


ſalphur with water, Mr. Gingembre ſays, ariſes from 


a decompoſition oe this water; becauſe without the 


water no inflammable air is nrocured. But water, I 
find, is neceſſary to the conſtitution of all kinds of air, 


and of inflammable air moſt evidently. 


4. Mrs. Fulhame imagines that ſhe has proved the 
decompoſition of water from a number of exceeding- 
ly curious experiments on the revival of metals by 
means of inflammable air, phoſphorus, ſulphur, char- 
coal, and various other ſubſtances of a fimilar nature, 


becauſe the elfect is never produced without the pre- 


ſence of moiſture. Her experiments are ſuch as I © 


{hould 
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ſhould not have expected a priori; and when ſhe was 
ſo obliging as to ſhew me the reſult of ſome of them 
in London, I was greatly ſtruck with them; but Ido 
not think that they prove the decompoſition of water. 
SGhe does not pretend to exhibit ſeparately either 
: of the parts of which the water is ſaid to be compo- 
led; fince ſhe does not produce either inflammable 
„ dephlogiſticated air from this water; and ſhe ſup- 
poſes the very ſame quantity of water to be recompo- 
| fed thatis decompoſed in the proceſs. Nor does ſhe 
pretend to be able to revive any recs] without ſome 
ſubſtance into which e has always been n ſup- 
poſed to enter. 

All, cherefore, that can be ily inferre 4 from her 
ingenious experiments is, that water aſſiſts the tepara- 
tion of oxygen from the calces of metals, and the en- 
trance of phlogiſton into them; which it may do without 
any decompoſition. Alkohol, ſhe obſerves, will not an- 
ſwer the ſame purpoſe. But to this it is ſufficient to 
lay that alkohol is not water, and therefore has not the 

ſame properties. The preſence of water is neceſſary 
to the ruſting of iron, and alſo to the acquiſition of 
fixed air by lime ; but the manner in which it contri- 
butes to thelc and other proceics has not yet been al- 
certained. 

Had ſhe made her experiments. with inflammable 
air in cloſe veſſels, ſhe would, I doubt not, have found 
a diminution of the quantity of. it, which could not be 
accounted for but on the ſuppolition of its having en- 


tered into the calx, and thereby contributed to the r re- 


vival of the reds 7 
| She ſays, p. 163,.that © the e nitrous 
0 + acid in Mr. Cavendiſh's noted experiment, cannot 
be explained on any other principle than the decom- 

kk 3 of water.” But Mr. Cavendiſh himſelf 
draws no ſuch inference from it. All that ] ſee in it is 
that phlogiſticated air contains the fame principle with 
| inflammable 
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allminabile.: air, viz. i and therefore that 
when they are decompoſe d together with dephlogiſti- 
cated air, they form the ſame ching, viz. nitrous acid. 
The water that is produced, and which adheres to the 
acid, I ſuppoſe to be that which is eſſential to the con- 


ititution of all kinds of air, and to be the greateſt part 
of their weight. 


6. Rain, ſhe ſappoſes p. 167 to be water ſormed 
at the time from its proper elements in the upper re- 
gions of the atmoſphere. From the reſpiration of 


fiſhes, and from every caſe of combuſtion, ſhe draus 


the ſame concluſion. But in every caſe ſhe ſays that 

whenever one quantity of water 1s decompoſed, ano- 
ther: equal quantity is compoſed in the ſame proceis ; 
fo that as ſhe fays, p. 180, equal quantities are forin- 
_*ed and nie regenerated like the phenix from her 


aſhes.” But this: appears to me to be as fanciful, and 
fabulous, as the ſtory of the phenix itlelf. 


SECTION x. 


Of the Conflitut YOM. of Fixed Arr. 


F 1 have prov ved that iar ele a air comes from-: 
L the metals, and not from the water in which the 
ſolution of them is made, and that water has not been 
decompoſed, fo that it connot be proved to conſiſt of 
two kinds of air, I have done all that is neceſfary to 
eſtabliſh the d of phlogiſton. There are, how- 
ever, two other allumptions in the new theory which 
I think have by no means been proved, viz, that fixed 
air conſiſts of carbone diſſolved in dephlogilticated air, 
and that phlogiſticated air, called azcte, is a ſimple 


ſubſtance 
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ſubllance, and 1 no compound. Neither of theſe ſup- 


politions appear to me to have been proved, and I 


think there is much poſitive evidence againſt them. 


Though the new theory diſcards phlogiſton, and z 


in this relpeR ; is more {imple than the old, it admits 


another new principle, to which its advocates give the 
name of carbone, which they define to be the ſame 


thing with charcoal; free from earth, ſalts, and all 


5 bitter extraneous ſubſtances; and . Wwe lay that 


fixed air conſiſts of in flammab le air and dephlogiſti- 
"cated air, or oxygen, they lay that it conſiſts as; this 


Earvone diſſolved ; in de phlog »iflicated air. See Eæxa- 


ni nation of Mr. Kirwan, p. 79. Mr. Lavoiſier lays, 


ib. p. 63, that wherever fixed air has been obtained, 
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boric act a. | | 
But in many of my experiments large quantities 


of fixed air have been procured where neither charcoal, 
nor any thing containing charcoal, was concerned, or 


none in quantity ſuflicient to account for eit. 5 
There is no metal that I have ever heate d with 
a burning lens over lime water in atmoſpherical 


air without producing a thick ſcum on its ſurface, which 
was, no doubt, lime, formed by the quicklime in the 
water and the dephlogiſticated air contained in the 
portion of atmoſpherical air in which the proceſs was 


made. For this purpoſe I have tried not only iron 


and zinc which are {aid to contain plumbago (a kind 
of carbone from which ſome fixed air may be ex ell- 
ed) and allo lead, tin, biſmuth ; copper, &c..as obſerved 


before, but even gold, ver, and platina, and it will 


hardly bc preicaded that all thele metals coutain Car- 
bone. 


V 
part yellow, in a glaſs tube, I got its bulk of almoſt 


pure fixed air, and the 8 extinguiſlied à Ccan- 
dle. W acre could be the carbone 1 111 thus caſe 5 


Fi: Kd 


re is charcoal.” They therefore call it the car- 
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Fixed air is always produced when iron is melted, 
and thereby converted into finery cinder, in atmolphe- 
rical or dephlogiſticated air, and al ſo when fome kinds 
of inflammable and dephlogiſticated air are fired toge- 
ther. But Mr. Berthollet, Mr. Adet, and all my oppo- 
nents, ſay that this fixed air comes from the plumbago 
contained i in the iron, and that when it is found after 
the union of inflammable and dephlogiſticated air, in 
an exploſion of them, it was from dite contained 
in the inflammable air. But beſides that there is no 
evidence of inflammable air containing any plumbago | 
(fince when iron is diflolved in any *acid the plum- 
bago is left behind) the fixed air contained in this ſub- 
Hance, cf which the antiphlogiſtians make fo much 
_ ule, is very inconſiderable; the air into which i it may 
be reſolved being chiefly inflammable. 5 
> From 6 dwts. of the pureſt. plambavo e 
from an iron furnace, in the form of a thining black 
powder, I expelled, in a glazed earthen tube, 40 ounce 
meaſures of air, one twelfth part of which was fixed 
air, and the reſt inflammable, burning with a blue 
flame. Then, ſending ſteam thro' the tube, got 249 
ounce meaſures more, the whole of which was intlam- 
mable air, of the pureſt kind, exactly reſembling that 
from iron by the vitriolic acid. The plumbag 10 was 
converted into one mals, reſembling a hard cinder, and 
weighed 2% dwts. 
Another experiment on olumbago I Bal juſt men- 
tion in this place. Melting one dwt. of it with a 
burning lens in the open air, it threw off ſparks, like 
caſt iron treated in the ſame manner, but not quite ſo 
much; aſter which it was reduced to a flag like fine- 
ry cinder, weighing four grains Jefs than it had done. 
1.5 repcated the c experiment - with the ſame reſult. 
If plumbago be held in folution in inlammable air, 
not only muſt both the kinds of air contained in it, 
viz, fixed and inflammable, but the Jig too, which re- 
— — inains 
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mains after all air is expelled from it. But aſter the 
exp! 'nfton which it is faid diſcovers the fixed air that 


was contained in it, there is no apparent addition made 
to the inflammable air, nor the leaſt appearance of 


the „lag. It is evident, therefore, that no ſuch ſub- 


ſtance was contained in the inflammable air from any 
kind of iron, and leaſt of all from malleable iron. 


If the inflammable air had held in ſolution not the 


plumbago itſelf, but only the carbone that was in it, 


the reſiduum could not be plumbago; ſince it would 


want the carbone; and the inflammable air holding the 


carbone in ſolution would be of the pad and not of 
= the lighter and purer, kind. YL; 
| Fixed air is alſo produced when minium, and feve- 

5 other ſubſtances that contain dephlogiſticated air, 
are heated in inflammable air. This produce I. nad 

when I uſed ſome precipitate per ſe with which Mr. 


| Berthollet ſupplied me. On being informed of this, 


he ſaid that he found afterwards, that the precipitate he 
had ſent me contained fixed air ; and yet he allowed 
that when the air expclled from i it by heat was received 
in lime water, 1t did not immediately make it turbid, 

_ which it is EAT known that a handredth part of the 


fixed air that I procured by means of it would have 


done inliantly. The turbulency that came on aſter- 


wards muſt, therefore, have had ſome other cauſe, 
probably ſome acid of vitriol in the water in which he 
made the experiment, and which gradually inſinuating 
itlelf into the lime water in his tube, would form fele- 


mite ; a thing that has frequently occurred in the courle 


of my own experimen ts, and which lor lome time puz- 


zled me not a little. 
It is generally thought that the 603 air ane. 


ed in fallen lime has been attracted from the atmol- 
phere, in which it is ſaid to float in a looſe uncom- 


bined ſtate. But from no other experiment that I am 


acquainted with can it be proved that any fixed air 
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neceſſarily exiſte; in the atmoſphere, and lime or lime 

water, will become ſaturated with it in all fituations. 
I am therefore inclined to think that this fixed air is 

compoſed of phlogiſton imparted to the lime from 
the fire to which it had been expoſed, and the deph- 
logiſticated air in the atmoſphere ; and I have always 
| found that a portion of atmoſpherical air expoſed, 


ſome time to lime. or to lime water, is ſenſibly leſs _ 


pure than before; ſome part of the dephlogiſticated 
air of which it is compoſed having been taken from 
it by the lime, and it is never found again except as a 


component part of the fixed air, which is OG. 


_ expelled from it. The reſult of the experiment was 
the ſame, whether the lime was confined Dy water or 
by mercury. 
Ihe fixed air which is 5 from che elle W calx 
of lead which has been ſome time expoſed to the " ENT 
moſphere has, I doubt not, the ſame ſource. For 
when it is bated preſently aſter it is made, little or no 
air can beexpelled from it, as it may ſome time af- 
terwards. And I] find that this ſubſtance alto expoſed 
to a portion of atmoſpherica] air makes it Jeſs pure 
1 than it was before, juſt as in the caſe of quick lime. 
As pyrophorus 1mbibes pure air when it is expo- 
fed to atmoſpherica! air, leaving nothing but Phlogiſ- 
ticated air. in whiciz it reſemble: s a mixture of iron fi- 
lings and ſulphur, which alſo makes a pyrophorus, 
the fixed air expelled from it afterwards muſt have 
been formed | by the union of the dephlogiſticated air 
imbibed by it and the phlogiſton contained in itſelf. 
From a quantity oft old and {polled Pyropnorus I 
got 180 ounce meaſures of air, of the firſt part of 
which one half was fixed air, and the reſl Phlogiſtica- 
ted. At the laſt, tho' one half was fixed air, the rei} 
was inflammable. In another experiment of this kind 
1 found leven tenths of the air fixed and the reſt in- 
- flammable. 


NA 
From 
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\ Foant 15 dwts. of fallen lime I got 4 45 ounge me LA 


3&8 


ſures of fixed air, and 25 of inflammable, hem the 
gunbarrel in which the experiment was made. Whe- 
ther quick-lime has been expoſed to the atmoſphere, 
lo as to become what is called fallen lime, or has 
been ſaturated with water, they come in time to be 
of the fame weight, and to have the ſame properties; 
the former continually gaining weight, and the latter 
lofing it. From 15 dwts. of lime ſaturated with wa- 


W and then cxpoled to the e 1.got 55 
ounce meaſures of fixed air. 


l I had a reſult ſimilar to this when I expoſed forme 
old plaiſter of Paris to heat in earthen an retort. 


In theſe circumſtances 3 ounces yielded 200 ounce 


meaſures of air, of which the firſt part contained a- 
bout one twentieth of its bulk of fixed air, and the 
remainder was conſiderably phlogillicated, viz. of the 


flandard of 1. 5, tho” at the laſt of 1. 


It may be ſaid that pyrophorus attract water from 
the atmoſphere, and that the water 1s decompoſed 5 
expoſure to heat. But in no other caſe is water ſo 


attracted decompoſed by mere expoſure to heat. Wa- 


ter is attracted by lime, by vitriolic acid, and vari- 
ous other ſubſtances; but heat will always expel it 
again, and it may be collected in the form of water, 
without any decompoſition. There is, therefore, e- 


very reaſon to conclude that it is the fame with water 
_ attra&ted by pyrophorus. 


It is. indeed. an obvious objeQion to the 2018 


logiſtic theory, that it ſuppoſes water to be decom- 
poled in ſuch different circumſtances. What can be 
more ſo than when it is applied in the form of fie: 
to iron red hot, alſo when it is quite cold, and merci; 
preſent in the ſame veſſel in which the iron, allo cold, 


is diſſolved by an acid, and by the action of light o. 


growing vegetables, Kc. &c. But if inflammable a 


bo procured, the theory abſolutely requires. that we. 
K | te: 


4 " —_ . Ons, cn rae we 
Sa, . re < 
. ; 


66 1 Ok The Doftrine : 


ter be decompoſed, and no difference of circumftan- 
ces is ſo much as attended to, 
To theſe experiments relating to fixed air I ſhall . 
add one that I made on the heating of the diamond in 

atmoſpherical air, much of the produce vamg fixed 2 
| air . 
That the diamond i is a combuſtible ſabſtance has 


been long known, but not having heard of its being : 


burned in atmoſpherical, or any kind of confined air, 


I long wiſhed todo it; and being ſupplied by a friend 


with two ſmall ones, 1 treated them in this manner, 


and found that near 90 parts in 100 of the air in which = 
they were burned were completely phlogiſticated, and 
the quantity not being ſenſibly changed, the remain- 


der was fixed air; which is an effett ſimilar to that of 
heating charcoal of copper in air. The diamonds be- 
Ing very ſmall, and the quantity of air in which they 
were burned being very ſmall in proportion, I Will 
not vouch for much exactneſs in the reſult, tho' the 
experiment was carefully made over mercury. When 
ever I'get larger diamonds, I will endeavour to make 


the experiment in a more latisfactory manner. Both 


the diamonds weighed only three tenths of a grain, 7 
and they loſt in the proceſs fifteen hundredths of 2 

grain. The air in which they were burned was three : 
fourths of an ounce meaſure, 


SECTION | 
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of Phgitcaed 4 Air. 


HE ſubj ect of phlogiſlicated : air is b with 


"hae able difficulty. I am able, however, to 
By thr ſufficient evidence that it is not, as the anti- 
phlogiſtians lay, an elementary ſubſtance, but that i it de- 
rives its origin from phlogiſton; ſince it may be gene- 
rated from inflammable air, Tome e alone, but in 


other caſes by means of dephlogiſticated air, whether 


any portion of this kind of air be united with it or not. 


Oft this my readers will judge from the ee 
that fo ſhall lay before them. 

One deciſive proof that phlogiſticated air may 

be ned” and ſcemingly by the union of dephlogiſ- 


ticated air and phlogiſton, is the quantity of phlogiſ- 


ticated air that remains after any exploſion of dephlo- 


giſticated or common air with inflammable air, more 
than what remains after the mixture of nitrous air with : 


either of them. 


_ Having procured : a quantity of dephlogiflicated | 
air fo pure that one meaſure of it mixed with two 
meaſures of nitrous air was reduced to o. 04, I could 


not by any mixture of the pureſt inflammable air fi- 
| red along with it reduce it to leſs than Oo. 2 3 


2. The very different proportions in which atmoſ- 


pherical air is diminiſhed in different proceſſes is a 


proof that in ſome of them there mult be a generation 
of phlogiſticated air. When air is diminiſhed by iron 
filings and ſulphur moiſtened with water, the propor- 
tion of phlogiſticated air is that which Mr. Lavoifier 
ſtates, viz. 73 parts in 100. But when I made the 


mixture 
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mis,xture without any water, I found that 100 meaſures 
were in {ix Gays reduced only to 90 completely phio-. 
giſticated, wilich is in the proportion of 81. 8, in 100. | 
| Again 140 ounce meaſures were by the fame dry mix⸗ 
ture reduced to 11g, which is in the proportion of 80. 6 
in 100. But tome water getting to the mixture the 
third time that it was uſed, 155 ounce meaſures of air 
were reduced by it to 116; which 1 is in. the e 
on of 74 to 100. 
- By the flow 1 gag of bel 5 ounce 
mcaſures of atmoſpherical air were reduced to 48, at 
— 9 another time to 48. 5; and go ounce meaſures were 
reduced to 40, which is in the proportion of 80 parts 
of Phlogiſticated air in 100. But by repeatedly firing 
tne phoſphorus with a vert rt lens, 100 ounce mea- 
ſures were © reduced ny: to 89 completely 18 1200 ſti- 
FE dcd. | 
Mellrs. Berthollet and 1 e how ever, ſay / 4s. | 
” a de . C mie, vol. 25, p. 308) © We muſt abandon 
_.*:theteit o f the purity of air by means of nitrous air ; 
and ſubliitute that by phoſphorus, by means of which 
*© we get uniform reſalts. They are different with ni- 
* trons aiz, on account of the different proportions in 
„which this a combines with dephlogiticated 3 air to 

form nitrous acid.” 
But how can theſe proportions vary when the cir- 
cumſtances in which they are mixed are exactly the 
ſame? The nitrous air admitted in the ſame manner 
to any kind of air, containing in it a portion of de- 
phlogiſticated air, muſt unite with this, and this only; 
leaving the other, with which it cannot combine, as it 
was; and it requires no particular degree of heat to do 
this. The reſult i is, therefore, the ſame in all tempe- 
ratures. On this account it is the moſt convenient, 
and perhaps as accurate teſt as we can apply. It 
is only neceſſary that there be a fufhcient quantity of 
nitrous air to laturate all the dephlogiſticate q air that 
1 
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it can mcet with, and that the ſame time intervene be- 
tween the W Toes and the meaſuring of the dimuni- 


tion occaſioned by it. The dimunition of atmoſphe- 


rical air by means of phoſphorus is both a tedious, and 
even a leſs certain, Roceſs, as well as attended with 
expence; and I find that the uſe of inflammable air 
inſtead of nitrous air, which ſome perſons recommend, 
is liable to much greater objections, the reſult of the 
: firing of them by the electric ſpark being, exceedingly 


various in circumſtances as „ ea a as we Judge the 


very ſame.* 


3. Since pure nitrous air wholly vaniſhes a . 
| unitcs with pure e dephlogiſticated | air, the phlogiſticat- N 
ed air that is found after heating iron in it cannot be 
8 ſimple element, but muſt have been formed from 
lomething in the nitrous air and phlogiſton from the 
iron. Heating malleable iron in 60 ounce meaſures | 
of nitrous air, it was reduced to 24, all phlogiſticated. | 
When I continned this procels beyond the point of 
greateſt dimunition, the air e was inflamma- . 


ble. 


4. Since water contains but a ſmall quantity of 
air | 


HOW Mr. Rupp alſo objects to the uſe of nitrous airas a teſt _ 
of the purity of atmoſpherical air, and quotes a former ex- 


periment of mine, in which it appeared that by only pour 


ing a mixture of nitrous and atmoſpherical air from one vef- 
fel to another, and alſo by letting the mixture ſtand fome 


days without any agitation, the degrees of diminution were 
very various; and he ſays that therefore from the Kill greater 


diminution of this mixture which I have ſince obſerved, it 
cannot be concluded that atmoſpherical air contains more de- 


plogiſticated air than has hitherto been ſuppoſed. Lacknow- 
ledge that my concluſion ſrom that obſervation was not juſt, 


but for a reaſon that I was not at that time acquainted with. 


For I hay? ſince found that not only does that mixture of air 
continue to diminiſh ſtill farther by being Waser confined by 
water, but that a quantity of any kind of air will in time be 
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air in proportion to its bulk, and eli conſide- 
rably purer than that of the atmoſphere, the phlogiſ- 
ticated air that is produced by heating ſteam in a cop- 
per veſſel muſt have been formed from phlogiſton in 
the copper and the air contained in the water; and 
whenever I have heated water in this manner (the 


upper part of a cloſed copper tube being kept in a 


red heat, while the lower and open part was immerſed 
in water) I have found a conſiderable quantity of air 
completely phlogiſticated, and the longer I kept it in 
this ſkate the more of this air I found. 1 had ſimilar 
reſults when I uſed a ſilver tube. 
That this phlogiſticated air is not that which had 
paſſed from the centre of the fire thro' the metal tub 
(tho' ſome of my late experiments prove that ſome tals = 
are permeable to air in theſe circumſtances) appears 
from the reſults of my experiments with glazed car- 


then tubes in the ſame circumſtances. For the air 


that gets into the inſide of theſe is often little worle : 
: than atmoſpherical air. 


It is well known that hot charcoal imbibes any 
kind of air; and I have obſerved that when it is aſter- 
wards put into water it gives this air out again. But 
W 3 the air be that of the atmolphere, it takes the dephlo- 
n 


wholly abſorbed in che ſame circumſtances, and that ſome. 
time before they diſappear they all become tn, a air, 
| inflimmable air as well as the reſt. | 
This is a fact of which I am not able to give any ration- 
al account, any more than of ſeveral others that have fallen 
under my obſervation. I have given a detailed account of 
the ſacts in an article I lately ſent to the philoſophical ſociety 
at Philadelphia, together with another, on any two kinds of 
air, ſeparated by an earthen veſſel, or a bladder, changing pla- 
ces, which I had obſerved before with reſpect to ſteam and 
air. This is a fact of great importance in the ſyſtem of na- 
ture, eſpecially with reſpect to reſpiration ; but of the cauſe 
of it 1 have not even a conjecture wor th propoſing. 
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gifticated part. in preference to the other, leaving the 


remainder phlogiſticated; and the air that it gives out 


after this in water is chiefly phlogiſticated, What, 
then, becomes of the dephlogiſlicated air that has diſap- 8 

peared ? Will it be ſaid that it remains in the charcoal, 
which had imbibed it. Whence then came the phlo- ; 
giſticated air which it gave out, when, according to 

the new theory, charcoal does not contain any ſuch 


principle It! n not found in the water into which it 


is put; for this gives out air leſs pure than it did before | 


a 


the proceſs. 
DO 7 ſolution of copper in volatile alkali gave 


: phicgiſticated air with marine acid, and it will not be 


to ealy to lay where this azote exiſted before the proceſs. 


Moſt of the ſubſtances which have been uſed 
+ 0 phlogiſticate air gain an addition to their weight in 
the proceſs, in conſequence of which it has been taken 


for granted by the antiphlogiſhans, that nothing is e- 


mitted from them, and that they only imbibe the de- 
phlogiſticated air, which is one conſtituent part of the 
atmoſphere, leaving the other part, which they call a- 

Zote, unaltered. It was, therefore, defirable to find. 


ſome ſubſtance which would not gain any weight inthe 


proceſs, and yet have the ſame eſfe&t in phlogiſticating | 
the air. Fer the dephlogillicated air not uniting with 
the ſubſtance e: poled to it mull neceſſarily form ſome _ 
bother combination. 
This end was in ſome meaſure N by ſteel, Fs 
-which, according to the common hypotheſis, contain- 
ing more phlogiſton than iron, would, I thought, part 


with more on the application of heat, and receive leſs 
addition; and this I found to be the caſe. But it 
was more completely anſwered by black bones, which 


without gaining any thins by the application of heat 


in any circumſtances, became white in the proceſs. 


If this be done in common air, as the bones do 


not t imbibe the dephlogiſticated air that diſappears, this 
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air is diſpoſed of in two different ways. For one part 
of it contributes to form fixed air, and another part 
may form a different union with ſomething emitted 


from the bones, and make an addition to the phlogiſ- 


ticated air. Accordingly, there is more of it found 
after the proceſs with the black bones than with iron, 
and many other ſubſtances which receive an addition 
of weight in the proceſs. 


Whence, then, I aſk, can come . "dion of 


5 phlog iſticated air, but from an union of phlogiſton e- 
mitted from the bones, and the dephlogiſticated air in 
the atmoſpherical air to which they are expoſed? Con- 
ſequently, phlogiſticated air, or azote, is not a ſimple 
ſubſtance, as the antiphlogiſtians maintain, but a 
compound. Alſo whence can come the fixed air that 
is procured in the ſame proceſs, but from a different 
combi nation of the ſame elements, and not, as they 
ſay ſrom car bone, which is a ſubſtance of vegetable o- 
rigin, and has no place here. Mr. Rupp is of opini- 
on that the fixed air is formed from the carbone in the 
| bone, and the dephlogiſticated air that diſappears. But 
when the heat is applied with care, there is no loſs of 
weight in the bone; ſo that nothing ! is driven from it 


5 beſides the phlogiſton, which appears to have no weight 


at all, or none that we can aſcertain. _ 
That the thing which conſtitues the blackneſs of 


the bones is the ſame with that which has always been 
called phlogiſton, is evident from its forming inflam- 
mable air if there be water to ſupply it with a babs. 
For I find that if they be heated in phlogiſticated air, 
which cannot by parting with any thing contribute to 


this whiteneſs, they nevertheleſs become white; th 


air in which they are heated is increaſed in quz ant, 
and this increaſe is inflammable air. 


For theſe experiments I find i 100? y black, ch; 18 


the coal of ivory uſed by painters, more convenient 


than common bones. To prepare this ſubſtance for 
| the 
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the experiments, J fill an earthen tube with it, and 
cloſing it with clay, expoſe it for a conſiderable time, 
at leaſt a quarter or an hour, to the greateſt heat of a 


ſmith's fire, which will expel from it every thing that 
is volatile; fo that no heat to which I can expoſe it 


afterwards will affect it, except by means of ſome o- 5 
ther ſubſtance with which that which conſtitutes its 
blackneſs has an N and with which it can com- 


bine. 


manner _ 6E ounce meaſures of atmoſpherical air, 


there was no ſenſible change in the quantity; but, on 
_ examining it, I found in it an ounce meaſure of fixed 
air, and the remainder was completely phlogilticated, 
which is in the proportion of 84 parts in 100; where- 
as the antiphlogiſtians ſay that any portion of atmol- 
pherical air contains only 73 parts in 100 of phlogiſ- 


ticated air. It is evident, alſo, that both theſe ſub- 


ſtances conkilt of the ſame elements, viz. dephlogiſti- 


cated air and phlogiſton. 
Aurxiter in the Medical and Ply cal journal, p. 30, 


finds no production of phlogiſticated air, but only of 


lixed air, by heating a black bone in dephlogiſticated | 
air, and therefore he concludes that my experiment 


with atmoſpherical air was inaccurate. But he ſhould 


have uſed the ſame kind of air that I did. What I 
have obſerved is that ſometimes fixed, and ſometimes 


phlogiſticated air is produced from the ſame elements, 


tho' I have not been able to diſcriminate all the cir- 
cumſtances in which one or the other 1 1$ the reſult of 


. their combination. 


Having made much ah of en u iron fi : 
lings end fulphur for the purpoſe of phlogiſticating air, 


1 have always had a large quantity which had been 


long expoſed to the atmoſphere, from which it is al- 
3 that it attracts nothing beſides dephlogiſticated 


air. Of this mixture, become quite dry and brown, 
| 3+ ounccs 


Heating a quantity ef i ivory black W in this 
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33 ounces expoſed to heat in an nuthin tube gave out 


120 ounce meaſures of air, of which about one tenth 


was fixed air, and the reſt almoſt wholly phlogiſtica- 
ted. Both theſe kinds of air, therefore, muſt conſiſt 


of dephl ogiſticated air from the atmoſphere, and ſome- 


thing contained in the iron, or the ſulphur, both of 
which are maintained to be ſimple ſubſtances. There 
remained a black e 8 attracted by the 


36 9 


8. in general 1 iron filings and ſulphur immerſed - 


in mercury, or water, or placed in a vacuum, yield 
inflammable air; but in ſome cafes (tho' I do not 
know the reaſon of the ene this mixture has 
yielded phlogiſticated air. 


Having placed a pot containing ſoine of this mix- 


türe in a vacuum, I found, after ſome days, that it 
had yielded 25 ounce meaſures of air; and examin- 
ing it, 1 found it to be completely phlogiſticated. 1. 
then put the ſame mixture under water, and plaeing 
it near the fire, it gave an ounce meaſure more, all 


Phlogiſlicated. 


At another time two ounce meaſures of air were 5 


yielded by a mixture of this kind; and being exa- 
mined, tho' not till long after it was formed, it was 
found to be wholly phlogiſticated. It might have 


been originally inflammable air, and alter wade have 
changed to phlogiſticated. . 
Of the change of inflammable air into ohie- 


155 giſticated air, ſeveral inflances may be ſeen in the ac- 
count of ſome of my early experiments; but I am 
not yet able to ſay on what this change depends. 

Suppoſing that it required the union of a portion of 
dephlogiſticated air, I expoſed to it pieces of iron, 


which being covered with ruſt, had attracted and con- 


tained that air; but the reſults were not uniform. I 
ſhall, therefore, content myſelf with relating what I 
obſerved, withing that other perſons may diverſify the 


ci ircumſtances, 
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circumſtances, nd endeavour to aſcertain the cauſe 


of the different reſults. - 


Having made a number of pieces of i iron ruſty by Hor 
dipping them in marine acid, I put them into a glals 

veſſel, which I then filled up with mercury, and I dil- 
placed this mercury by inflammable air. After wait- 
ing about eight months, I examined the air, and found 
it to be very ſlightly inflammable, the far greater part 
of it being evidently phlogiſticated air. The iron, 


from being red, which all antiphlogiſtians will ſay 
was owing to its containing oxygen, was become 
black, being covered with a kind of ſoot, which was 
wiped off, ſtaining the fingers and paper. Un- 
der this coating the iron was of its uſual colour. 


Whence, now, came this phlogiſticated air, if not 
ſrom the union of dephlogilticated and inflanmable 


air? 


This experiment is very little liable to the objee- 


tion of the Monthly Reviewer, p. 37:, as the pieces 
of iron had not been expoſed to the atmoſphere any 


great length of time; and Iam confident that by no 
' proceſs whatever, could any phlogiſticated air have 


been extracted om them. 


If the above-mentioned black ſubſtance with which 
the pieces of iron were coated be plumbago (and of 


this little doubt can be entertained) it will appear to 


be a calx of iron ſuperſaturated with phlogiſton, and 
that the whole of the iron might have been converted 
into it; but that e cannot be contained in i- 
ron, ſo as to yield, on its ſolution in an acid, the phlo- 
giſticated air of which my e have endeavour- . 


ed to avail themſelves. 


On the 15th of Auguſt 1799, 1 3 'Y 


quantity of inflammable air which had been confined 


by mercury with dry iron ruſted in nitrous acid, from 
the 18th of March 1798, and found nothing inflam- 
mable in it, tho there was no apparent change in the 


alen 
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colour of the iron. This was alſo the caſe with ano- 
ther quantity of the ſame kind of air which had been 
_ confined in the ſame manner from the 14th of July, 
However, another quantity of iuflammable air that 
had been confined the ſame time, and in the ſame 
manner, with iron ruſted in vitriolic acid, was not 
much changed, tho' the iron was become black. 


Tu 1 CONC LUSION. 


v ETORE the new theory of ein can be un- 
exceptionably eſtabliſhed the wing: ng 
_ be done. 

. Whenever inflammable air, or hydrogen, is pro- 
5 3 evidence muſt be given of the production of. a 
due proportion of oxygen, that is of 85 parts of this to 
15 of the other; and this evidence muſt be ſome- 
thing more than an addition of weight. It muſt be 
either actual aczdity, or dephlogiſticated air. Other- 
wiſe there is no proof of the inflammable air ha- 
vidg come ſrom the decompoſition of the water. This, 
however, has not been done with reſpect to iron, or 
any other lubſtance by means of which inflammable 
air is procured. 

2. When water is 998 4 by the hea at in- 
| 3 air in dephlogiſticated air, not only muſt 

the water be free from acidity, but there muſt have 
been no production of phlogiſticated air in the pro- 
ceſs. For by the Gecompolition of this air the nitrous | 
acid may be procured. one 

On the whole, I cannot help ſaying, that it ap- 
pears to me not a little extraordinary, that a theory ſo 
gew, and of ſuch importance, overturning every hung 

that 
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that was thought to be the beſt eſtabliſhed i in chemil. 
try, ſhould reſt on lo very narrow and precarious a 


foundation; the experiments adduced in ſupport of it 


being not only ambiguous, or explicable on either hy- 


potheſis, but exceedingly few. I think I have recited 


them all, and that on which the greateſt ſtreſs is laid, 


viz. thatof the formation of water from the decompo- 
ſition of the two kinds of air, has not been ſufficient- 


ly repeated. Indeed, it requires fo difficult and ex- 
penſive an apparatus, and ſo many precautions in the 
uſe of it, that the frequent repetition of the experi- 
ment cannot be expected; and in theſe circumſtances 
the practiced experimenter cannot help ſuſpecting the 
accuracy of the reſult, and EE nn th the Cy 


of the concluſion. 


But I check myſelf. It does not become one of a 
minority, and eſpecially of ſo ſmall a minority, to 
ſpeak or write with confidence; and tho' I have en- 


deavoured to keep my eyes open, and to be as atten- 


tive as I could to every thing that has been done in 
this buſineſs, I may have overlooked ſome circumſtan- 5 
ces which have impreſſed the minds of others, and 


their ſagacity is at leaſt equal to mine. 


Tho' the title of this work expreſſes perfect con- 
 fidence in the principles for which I contend, I ſhall 


ſtill be ready publicly to adopt thoſe of my opponents, 
if it appear to me that they are able to ſupport them. 


_ Nay, the more ſatisfied I am at preſent with the doc- 

trine of phlogiſton, the more honourable ſhall I think 
it to give it up upon conviction of its fallacy ; fol- 
lowing the noble example of Mr. Kirwan, who has 
acquired more honour by this conduct than he could 
have done by the moſt brilliant diſcoveries that he : 


could have made. 
The phlogiſtic theory i is not without its difficulties. 


The chief of them is that we are not able to aſcertain 
he weight of phlogiſton, or indeed that of the oxyge- 


nous 
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nous principle. But neither do any of us pretend to 
have weighed light, or the element of Heat, though 
few perſons doubt but that they are properly ſubſtan- 
ces, x capable, by their addition, or abſtraction, of 

making great changes in the properties of bodies, and 

of being tranſmitted from one ſubſtance to another. 


As to the new nomenclature, adapted to the new 
theory, no objection would be made to it, if it were 


formed, as is pretended, upon a knowledge of the 
real conſtitution of natural ſubſtances; but we cannot 
adopt one, the principles of which we conceive not 
to be ſufficiently aſcertained. For other objections to 
this nomenclature, I refer to the Preface of My. Keys 
excellent Dictionary of Chemiſtry. However, whe- 
ther we approve of this new language or not, it is now 
1o generally adopted, that we are under a neceſſity _ 
of learning, though not of uſing it. 


Since this was written it has, I think, been proved by 


Count Rumford, and Mr. Davy, that heat is not produced 
by any proper /ub/ance, ſuch as is now called calsrique, and 
which is ſo eſſential to the new theory. = 
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APPENDIX. 


1 of Dr. Mitchill's Attempt to reconcill the two | 


Syſtems. 


JR. MITCHILL, vrofeſſor of chemiſtry in the 


college of New-York, to whom, as an impar- 


41 and excellent judge of the ſubject, I addrefſed 
my Letters in defence of the doctrine of phlogiſton in 
the Medical Repoſitory, has employed much ingenuity _ 

in an Eflay in that work (vol. 1, p. 314) ona ſcheme 
calculated to reconcile the phlogiſtians and antiphlo- 
giſtians. But his propoſal will hardly be admitted by 


1 r of the contending parties. 


The phlogiſtians will not admit that water con- 


tains an inflammable principle merely becauſe the 
blaſt of an eolipyle will promote the burning of fuel; 

ſince whenever this is the caſe, a current of air al- 
ways accompanies the current of ſteam ; and if this be 


prevented, the ſteam extinguiſhes the fire as effectu- : 
ay as cold water, or phlogiſticated air. 


On the other hand the antiphlogiſtians will not”... 
acknowledge that even common ſulphur, phoſphorus, 
iron, or zinc, contain any hydrogen, which Dr. 


Mitchill makes ſynonymous to phlogiſton. And the 


Phlogiſtians maintain that if any of theſe ſubſtances 
contain phlogiſton, they all muſt, and every metal 
without exception, as gold, and others which he 
thinks contain none; becauſe the calces, or baſes, of 
them all become theſe ſubſtances in conſequence of 
imbibing inflammable air; and becauſe either this air, 


or nitrous air (which contains the ſame principle) 18 
evolved 
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5 erclvel 8 5 are diſſolved in acids. In 
ſhort, the metals, as well as ſulphur and phoſphorus, 


are either neceſſarily ſimple ſubſtances, or neceſſarily 


and univerſally compounds; and water is either re- 
ſolvable into two kinds of air, or it is not; and upon 


the deciſion of theſe queſtions the whole controverſy 7 
TO 


2, 0 the Deng of the Produftion of dephlogiſticated 
Air by the Aclion of Light on Plants. 


TN this work I call the difoovery of the nile of 
dephlogiſticated air by the action of light upon 


hoes mine, whereas writers in general give it to Dr. 


Ingenhouſæ. That juſtice may be done to us both, I 


ſhall copy a Note introduced into my Experiments on 


_ the generation of air from water, which was printed in 
the year 1793, and alſo a letter of his to me which I 
have fince ſound among my papers (which were part- 
ly. deſtroycd, and partly diſperſed, in the riots of Bir- 
mingham) from which it will appear that we do not 
differ in opinion with reſpect to any fats, but only 
with reſpect to the degree of merit that belongs to 


each; and of this others will be more impartial judg- 


es than either of us. 


As ſome perſons. ! imagine there 3 is an interference 
in Dr. Ingenhouſz's claims to diſcovery and mine, 
„I ſhall ſubjoin an extract of a letter I wrote to him 
e fix years ago, when a young phyſician on his travels 
* deſired of me letters of introduction to my philoſo- 


_ * phical friends on the continent, fince it will tend to 
_ * ſet the matter in a proper light, and ſhew that there 


* 18 no groynd of interference between us at all.“ 
Dear 
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Birmingham, Nov. 21, 1787. 
DER SIR, Is | I 


5 1 THANK you for the French edition 
0 of your e on Vegetables, which I received 
_ * ſome time ago; but I am lorry to ſee in the Preface 

« ſomething that looks as if you, or your friends, 
thought I wiſhed to detract from your 1 merit, which 


6 15 very far from my diſpoſition.” 
the 


: lions vitiated air I diſcovered in a very early peri- 
* od. I afterwards found that the air in which they 


E were confined was ſometimes even better than atmoſ- 
'* pherical air, and that the green matter (which 1 
e e, and ſeveral of my friends always, thought 
* to be a vegetable) produced pure air by means of 
light; and immediately after the publication of this 
" fact, and before I (aw your book, 1 found that other 


10 whole plants did the ſame.” * 


All the time that I was employed i in making theſe 
ys * experiments I wrote to my friends about them, par- 


* . to Mr. Magellan, and deſired him to com- 
M 1 municate 


* Dr. Ingerhouſz, however, lays in his 's Eey on the food 


f plants, printed in the Additional Appendix to the propoſed Ge- 
_ neral report from the board of AgricuFure, p. 14. that I ab- 


ſolutely deny all emiſſion of air from the ſurface of plants 
as well as from the {kin of animals.” The latter I certain- 
1y do deny ; and I think I have given ſufficient evidence of 


the truth of my opinion. As to plants, I obſerved that nor 
only the leaves, but the green ſtalks, gave dephlogiſticated air - 
when the ſun ſhone upon them. That they give any air in 
the dark, when they are in a healthy ſtate, tho' maintained 


by Dr. ingenkoulfz; I never found. According to him, the 


injury they do to the atmoſphere in the night tends to coun- 


tera the fervice they render to it in the day. 


#1 do not, indeed, diſtinctly ſee what ground 


ic is for any interſerence between us. That plants 


= — \ , . * „ eee 1 - 
a” 22 » - . « . * . 
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IS : 


m Dottrineof 


% municate my obſervations to you, as well asto others ; 


but I believe you did not hear of them, ſo that what 


* you did with leaves was altogether independent of 


© what I was doing with whole plants; but the ſame 
__ * ſymmer, and the ſame ſun, operated for us both, : 


and you certainly publiſhed before me.“ 
© This appears to me to be the true ſtate of the 


« caſe; and ſurely it leaves no room for the ſuſpicion of 


any thing unfair, or unfriendly. But whatever your 


friends may ſay, I have no thought of troubling the 
Public with any vindication. I value you, and 


95 yourfriendſhip, too much to wiſh to have any alterca- 


tion on the ſubject. Indeed, there is nothing to con- 


* tend about. If on any future occaſion you willdo me 


the juſtice to give this ſtatement of the matter, I ſhall 
abe happy. If not, I ſhall not complain — l ſhall 
0 MEE be happy to hear trom you, and „ 


Dear Sir, 
Lours ſincerely, 
1, PRIESTLEY.” 


« This I think will thew that I was not very anx- 


nous about the merit of this diſcovery. The origi- 


nal obſervation that plants reſtore vitiated air, and | 
the ſubſequent one, that green vegetable matter yields 


* dephlogiſticated air by means of light, were both 
* accidental; and ſurely there was no great ſagacity re- 


* quired to try the effect of certain plants, when I 


* had aſcertained the fact with reſpect to one of a doubt- 
_* ful nature. That leaves had this power, I own I 


had 
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4 had t no ſu ſpicion. But the merit of all philoſophi- 
. cal diſcoveries 1 is, in my opinion, greatly Overrated. 


The following i 18 the letter 1 received from him 


0 lome time after. 


= London, July 7, 1790. 
Dzas Sis, Wo - 


© R ECEIV E. my 3 thanks for the 


8 valuable preſeut of your philoſophical work 1 in three 
volumes, 


„As I do not know whether I underſtood rightly | 
the ſeventh ſection of the third volume, I was at the 
© firſt reading of it ſomewhat puzzled, and thought 


that the contents of it might induce the reader to be- 


lieve that you, and not J, were the firſt who pub- 
© ſhed that it zs the liglit of the fun that is the cauſe why 
* real plants correct bad air, and yield vital air, tho' all 
* thole of our common folendi whom I conſulted on 
this head are of opinion that ſuch an aſſertion is by 
no means intended by you. If you have really pub- 
** ſhed this doctrine before me, I owe you the juſtice 


to Acknowledge it publicly in the firſt volume of my 
books that will be publiſhed, or reprinted ; and I 


© will chearfully retract, by acknowledging that in 

reading your philoſophical works I have thro' inad- 
& vertence, and not defign, overlooked this doctrine; 
and I will very readily quote the volume of your 


© works, and the page in which you will inform me 


* this doctrine is clearly and explicitly to be found. 


But if this doarine was firſt publiſhed by me, as 1 


* have till now been perſuaded is the caſe, I will leave 
_ * things as they are. The confidence I have in your 


= liberal manner of thinkin g makes me hope that you 
„will 
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9 will rant s me ſoon with an anſwer, which will be 


Nc, if very greatfully received by 


Your obli gd 


humble ſervant, 


* INGENHOUSZ.” 5 


The. copy of my anſwer was ee in che riots; 


but after ſtating to him the above- mentioned circum- 


ſtances (which, if he had attended to in the preceding 
letter, would have ſaved him the trouble of writing 
this) and the degree of merit to which I thought him 
entitled in the buſineſs. I concluded with laying that, 
for his fake, I wilhed it had been greater than it was. 


It is obvious to remark that if the merit of this 


diſcovery, be it more or leſs, depend, as he here ac- 
knowledges, on the ſubſtance which yields dephlogiſ- 
ticated or vital air by means of light being a real plant, 
all philoſophers except Dr. Ingenhouſz himſelf, will, 
I doubt not, give it to me; becauſe the green matter 


which 1 had found to give this air by means of light, 


18 acknowledged to be a vegetable. 


Dr. Ingenhouſz, however, maintains a very ſingu- 


lar opinion on the ſubject. For he ſays, p. go, that 
the water itſelf, or ſome ſubſtance in the water, 
18, 1 think, changed into this vegetation.“ This is 
nothing leſs than reverting to the long exploded doc- 
trine of equivocal generation. For if this vegetable 


could have its origin from mere water, or any thing 


in the water that was not a vegetable, or the ſeed of 
one, an oak might ariſe from water, or ſomething in 


water, that was not an acorn. | 
„ en | 5 5 This 
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„This real tranſmutation,” he, however, ſays, : 
$4 cho wonderful in the eye of a philoſopher, is no 
more extraordinary chan the change of graſs and 
FE 1 er vegetables into fat in the body of a gramini- 
„ yorous animal, and the production of oil from the 
* watery juice of an olive” Other philoſophers will, 
I doubt not, fee theſe caſes to be very differnt ; and 
hy Dr. Ingenhouſz alone ſhould heſitate to call this : 
green vegetable matter {as he himſelf terms it) to bea 
proper Plant, with the power of propagating itſelf, 
and of producing d-palogitticated air like other plants, 
cannot, I think, be accounted for, but from his per- 
fſuaſion, that if it be a real plant, ariſing from a leed, 
like other plants, there would remain little that he 
could claim in the merit of this diſcovery.” 


When I had made, and publiſhed, this Lifeorery; 
| which was 5efore he had made any experiments on the 

lubject, and only heſitated to call it a vegetable be- 
cauſe, when I examined it with a microſcope with that 
view, I could not diſcover the form of one, could I 
. forbear examining the firſt opportunity whether other 
certain plants would do the ſame; and would not a 


generous friend have forborne to anticipate me in a 


- diſcovery, which if not already made, I was known 
to be in purſuit of, and could not pollibly miſs. Con- 
fiding in this, tho' I completed the diſcovery the next 
ſummer, at the ſame time that Dr. Ingenhouſz made 
his experiments, + did not make the haſte that he did 
in publiſhing it; but, contenting myſelf with an- 
nouncing it to 5 friends, deferred the publication 


till I had materials for another volume. While 1, 


— 5 . 


* In his Eſoy cn the fred of plants, he reproliuis it as my 


pinion that this green matter is a tubſiance ſus generis, and 


conſequently not a proper plant, tho' I uſed that language 
only till I had ſatisfied my ſelf that it was one, and afterwards 
never intimated a doubt on the ſubject. 
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according to my known cuſtom, was writing to ac- 
quaint nv friends with what I had done, Mr. Ma; sel- 


lon, I wel! remember, ſaid that Dr. Ingenhouſz kept 
' himſelf very cloſe; and no body knew what he was 
abont till his book was printed. 
If however the making a thing known by ſpeakin * 
or writing, without printing, be publiſhing, my pub- 
lication of plants in general yielding dephlogiſticated 
air by means of light, as well as this property of be 
green vegetable matter in particular, was prior to that 
of Dr. Ingenhouſz. It is well known to all my friends 
and acquaintance that I never deferred this method 
of publiſhing my diſcoveries a ſingle day, if I had an 
opportunity of communicating them to others by 
ſpeaking or writing about them. Beſides that this was 
always my natural inclination and habit, I have more 
than once oblerved, that the ſpeedy communication of | 
diſcoveries is of great importance to the advance- + 
ment of ſcience. 


The ſeveral ſteps i in this inveſtigation. were as fol- 


lows. In 1772, I found that the growth of plants 


reſtored air vitiated by animal reſpiration. For this 
dilcovery chiefly I received the gold medal of the 
Royal Society; and Sir John Pringle, in his ſpeech. 


on the occaſion, enlarged on my idea of one part of 


the creation being the means of repairing the injury 


done to the atmoſphere by the other. In 1778, be- 


ing at Limington, on the ſea ſhore, I found the air 
in the bladders of the ſea-weed to be much purer 
than that of the atmoſphere. In the ſame ſummer I 
found the air in which ſome plants had grown much 
purer than the external air, an effect which could 
not be aſcribed to any thing but the production of 
dephlogiſticated air. And it was at the cloſe of the 
ſame year that, obſerving bubbles of air emitted by the 
green matter with which the inſide of ſome of my phaals 


was covered, 1 examined it, and found it to be highly 
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they ſee reaſon. The aſcertaining any perſon's ri 
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dephlogiſticated. Excluding the light, the production 


of air always ceaſed, tho' in the ſame degree of heat; 


ſo that the effect was owing to light only. 


Being in London the winter following, I ſhewed | 


this experiment to all my friends, and among the reſt 
* Dr. Ingenhouſz, who was particularly ſtruck with 


The queſtion among us then was what this green 


er could be; and it being generally thought to 
be a vegetable, 1 determined to try the effect of 
5 3 plants as ſoon as I ſhould return to the coun- 


try. Accordingly I did fo with the firſt ſun ſhine that 


1 had, and completed the diſcovery. But in the mean 
time Dr. Ingenhouſz anticipated me by his publicati- 
on, which I think I ſhould not have done with reſ- 
| pect to him, if I had found him in the ſame train of 
inveſtigation 1 in which he found me. 


Such are the fatts. Let others judge of RD as 
1oht 


© oe 
to the diſcoveries he makes is of no farther uſe than as 


a motive to others ; ſhewing them that they will not 


loſe the ſhare of praiſe to which their ſagacity or in- 


duſtry ſhall fairly entitle them. As it is now more 


than twenty years ſince the diſcovery was made, in all 


which time Dr. Ingenhouſz has enjoyed the merit of 
it, I cannot be laid to have ſhewn much anxiety a- 


bout it. 
Dr. Ingenhouſz in his Eſſey on the ood of plants, 


p. 2, ſpeaks of my © known eagerneſs for fame,” and 


alſo that of Mr. Scheele. It has not, however, been 


very conſpicuous in this buſineſs, and if it be a fault, 


I think Dr. Ingenhouſz himſelf will be thought to be ; 
as Chargeable with it as either of us. 
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$: o the 1255 of dephlogiſticated Air. 


ow that 3 am on the ſubject of the 40 to : 


diſcoveries, I will, as the Spaniards ſay, leave 
no ink of this kind in my inkhorn; hoping it will be 


the laſt time that I ſhall have ny occalion to trouble : 
the public about it. 

Mr. Lavoiſier ſays, Elements of Chem: ſtr Fog» 
liſh tranſlation, p. 36) * this ſpecies of air” (meaning 
dephlogiſticated) © was diſcovered almoſt at the ſame _ 
time by Mr. Prieſtley, Mr. Scheele, and myſelf.“ The 
caſe was this. Having made the diſcovery ſome tine 

before I was in Paris in 1774, I mentioned it at the 
table of Mr. Lavoiſier, when moſt of the philoſo- 

pPhical people in the city were preſent; ſaying that 

tit was a kind of air in which a candle burned much 
better than in common air, but I had not then given 
it any name. At this all the company, and Mr. and 


Madame Lavoiher as much as any, expreſſed great ſur- 


priſe. I told them that I had gotten it from precip:- 
tate per ſe, and alſo form red lead. Speaking French 
very imperfectly, and being little acquained with the 
terms of chemiſtry, I ſaid plomb rouge, which was 
not underſtood till Mr. Macquer ſaid 1 muſt mean mi- 
nium. Mr. Scheele's diſcovery was certainly indepen- 
dent of mine, tho 1 believe not made quite ſo * 


4. Of 


4. Of Mr. Humphry Dev" legs 


HEN ſome progreſs 1 was made in printing 
VV this work, I met with Dr. Beddoes's Contribu- 
lions to ph ical and medical knowledge, and in it Mr. 

H. Davy's Eſſays, which have impreſſed me with a 


high opinion of his philoſophical acumen. His ideas 


were to me new, and very ſtriking, but they are of 
too great conſequence to be decided upon haſtily. 1 
_ wiſh to feemingly accurate an experimenter would re- 
Peat, with the attention that he would give to all the 
circumſtances, the French experiment of the compo- 
ſition of water. I cannot help ſuſpeCting that his 
account of it would not be ſo very NO in fa- 
vour of their concluſion as theirs. _ 
Mr. Davy takes it for granted that water is een 
poled by the growth of plants, and thinks this to be 
proved by finding dephlogiſticated air produced in 
this manner in water out of which air had been expel- 


led by boiling, or by the air pump. But he was not 


aware that water cven recently boiled, and examined 
while warm, contains ncarly as much air as it did be- 


fore boiling, and by no means ſo pure; ſo that it can 
probably ſupply more nouriſhment to a plant than wa- 
ter which had not been boiled. Air expelled from 
water by the air pump, or even the Torricellian va- 


cuum, which does it more effectually, is ſoon repla- 8 


ced by expoſure to the atmoſphere. 
What I complain of in Mr. Davy, and many ": 
chers, is the too haſty introduction of new terms in 
chemiſtr 7. They perplex thoſe who are moſt conver- 
ſant with the ſubject, and are a great impediment to 
beginners. For the old language will never be whol- 
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1 obſolete while old books are read. If the now i thies- 


ry ſhonld not ſtand its ground, many terms in the b 


nomenclature muſt fall with it. And Mr. Davy's u. 


trogen, I ſuſpect, will be no longer hved than the 
French hydrogen. 


I have mylelf been exceedingl; * eahtions in atro- 


ducin g new terms, and bave never done it Put when 
there WAS an abſolute neceſſity to give a name o ſub- 
ſtance that had no name before. Alx rendered anlit 
for reſi ration, or combuſtion, havin % ame 4p 
propriated to it, I. having frequent occaliol to men- 


tion it, called ir phlogiſticated air, De 17 85 = 


cal air I found was reduced to that ſtate by ſubltances 
containing phlogiſton, if there be ſuch a thing as phlo- 


giſton (which was then univerſally taken for granted 


and by no other means. Having afterwards diſcover- 
ed another kind of air, the properties of Which were 


the reverſe of thoſe of phlogiſticated air, I called it 


7 dephlogiſticated air. I alſo introduced the terms ni- 


trous air, pl get nitrous air, Marine acid air, 


vitriolic acid air, Huor acid air, alkaline air, and ful. 
furated in lammable air, denominating them from their 
| ſuppoſed conſtituent parts, or their known properties, 
and | generally conſulted ſome philoſophical fend 

before I fixed upon any of them. 


I ſaw no occaſion for the term gas, becauſe Lf 
found the term air uſed generically already; the term 
fi: ixed air and inflammable air, as well as atmoſpherical 


air being in uſe before. If we want an adjective, 
the aerial form of a ſubſtance will do as well as the 
£aZeOUs form ; and Mr. Davy, who introduces the 
term gazity to expreſs the abſtract idea in the ſubſtan- 


tive form, might have made as good a word of a ſimi- 
lar fi gnification from air. 


Fo oper Fines, gth Edit! on, corrected, 11. 
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